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[feSl] MR 1 , R 2 y A z 

£#L. <r<r"CM#*Lk Na, K, Rb, Cs. F 
r. Be. Mg, Ti, Zr, Hf . Sc. Y. La. 
V, Nb. Ta. Cr; Mo, W, Mn. Re. Fe. 
Ru. Os. Co. Rh. Ir. Ni. Pd. P t . C 
u. Ag. Au. Zn. Cd. Hg. B. Al. Ga. 
In. Tl. Si. Ge. Sn. Pb. As. P. Sb 
RUB i i^tsVtl-Tfrtim^tlhimX'fo 0 . R 

;kJr-;k 7U-;k 7/Mry. #;kif-;k 75 K. 
-f 5h\ tF7i/>\ >jyftft, -hny;k -HJ/I/ 
(nitryl) . ffifgS. xMJyl/ (nitrile) . AD^'y 

ft;*, 7y>\ 7;k?^y. yo*y. S/>jjuk/.i*i 

T'fcD. A*s*X7^, EDy&JS. 75 y. 7/L-y 
y. -X^t'y. x-f/k «tffcft* — h U^. 4 

y/k 7;^y. tK7y>, tyyy mmmm& 

iWfc*** T)V?-)V, x-r;k 7^rtF. 

y. 8, 7x7-;k xxf/K 75 y. 7;Mr/U-b 

y;k >\uy>itmvm, Miksutx*. ^?rx- 
r;k 75 y. y7«, -fyy7yg«g. f^t^T 
y®S. yyr?-y?Eti. -bnm/k r;^ynfi» 

[1S^JI3] MA*Li. Na. K. Rb. Cs. Fr. 
Be. Mg. Ti . Zr. Hf. Sc. Y. La. V. 
Nb. Ta. Cr. Mo.W. Mn. Re. Fe. R 
u. Os. Co. Rh. Ir. Ni. Pd. Pt. C 
u. Ag. Au. Zn. Cd. Hg. B. Al. Ga. 
In. Tl. Si. Ge. Sn. Pb. As. P. Sb 
ifcliB iT*>3. R 1 ****^kftTftO. R 2 0***ffc 
ft. 7/i^;k 7;i^-;k y?o7/^-;K 7'J- 
/k 7^y. A^tf-yk 75 k >f 5 k hH5y 
k 'Jy-fLft. -boy/k -HJ/Mnitryl) . 

-h'J^ (nitrile) . ^n^y-fCft. 7xk 7 
;|/:?^y. yn^y. y>Jy|/. ifcJl^ft^^n^y 
ft. xn^yft,. ttzlilrJitmmtkTfo*). AWftx 
7>ry. lyyBfi, 7U-;k 75y. 7;i-yy. x 



7y^y. 7;^y. hK^y*y. t;>jy*y. 

«Sft^ft. y77(£i, y^D7;Uy" 

y. TA^-zk **7 4y§Hfctt. WJf>, ffi 

\W£&A ] MifiL i. Na. K. Rb. Cs. Fr. 
Be. Ti. Zr. Hf. V. Nb. Ta. Cr. M 
o.W. Mn. Re. Fe. Ru. Os. Co. Rh. 
Ir. Ni. Pd. Cu. Ag. Au. Zn. Cd. H 
g. B. Al. Ga. In. Tl. Si. Ge. Sn. 
Pb. As. Sb4fcttBi"C&9. R 1 ^'C 1 -C 8 7 
/Mr;k 4^{iC 4 -C 12 >-^n7;l/^^T*D. R 2 ** 
*SHM*L 7;Mr;k T)V*r~)l^ y?n77kJr-;k 
7U-;k T)V*>, #;M<-;k 75 F. A 5 K. t 
K^y'H. 'Jyftft. -hnyyk xHJ/U (nitry 
1) . -HJyU (nitrile) . )\U?V\m. 7 

y'K. 7;i>3^i/. ^o^y. y»j;k 4fc{±i<ife^o 

A#'*x7>ry. S'JyKS. 7U-^. 7 5y. 7^ 
yy. ^f-t'y. x-r^. *-fb». -hU;k 
hvju. T)V^y. 7;^y. tF^y'y. t°'jyy. 

7/kry. 771^:7-^. *X7^yi«, 7;^Ur 

y. iwsi^ittti)^ aspaiiHa^UKHfi 

[11*115 ] M#*L i. Na. K. Rb. Cs. Fr. 
Be. Ti. Zr. Hf. V. Nb. Ta. Cr. M 
o.W. Mn. Re. Fe. Ru. Os. Co. Rh. 
Ir. Ni. Pd. Cu. Ag. Au. Zn. Cd. H 
g.B.Al.Ga. In.Tl.Si.Ge.Sn. 
Pb. As. SbifctiB iT*9. R 1 * i *C 2 -C 8 7 
;l^~;k C 4 -C 12 y?n7;Uy-x;k *fc{4C 5 -C 
18 7'J-^TS>0. R z f)^m<m. 7;^;k Tjv^t 
~)V^ i/9uT)V^r^)V^ 7'J-^. 7;^y. 

75 H. -f5K. tK^y'F. UWbtt. -ho 
y/l^. (nitryl) . IHBfffi. -h'J/l^ (nitril 

e) . ;\n^yft$3. 7y"F. 7/Pa^y. yn^y. 
y»J;k ^^Uiit^WNniry^. x;i/*y-fb. ifc 

rii-yk 75 y. 7;i^yy. x^-t'y. x-f;i/. ffi 
ftft. -MJyk 4V-M>;k 7^y. 7;^y. 
hK^yy. t'jyy. iiiw^i, *wr^ 
^. y-y7tga. y^o7;i/y-y. r^n-zk *^7 

[|f*3B6 ] MRi, Na. K. Rb. Cs. Fr. 
Be. Ti. Zr. Hf. V. Nb. Ta. Cr. M 
o.W. Mn. Re. Fe. Ru. Os. Co. Rh. 

Ir. Ni. Pd. Cu. Ag. Au. Zn. Cd. H 
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g, B, Al. Ga, In, Tl, Si, Ge, Sn, 
Pb, As, SbttdiB i T"$>9, R l tfti)l>X-)l> 

u7)V*=-)V. ?*y-/k r;k*y, #/k-#-;k 7$ 

F, -<$F, tF^y'F, Uy-fttH), -Fn>vk — F 
U/l' (nitryl) , filWfi, -FU/I/ (nitrile) s 

^ftT'J>9, A»X7^. S'jyfigta, 7'J-/k 
7$y, 7;kv-y, *?-t*y. x-r7k Mi, -F 
>J;k •ly-F'y/k T/^y, 7;Mfy, hF5y 

v. eyy-y, liiiiso, ±mm=F. =/■-, 

ltt&&7] M#L i , Na, K, Rb, Cs, F r , 

Be, Ti, Zr, Hf, V, Nb, Ta, Cr, M 
o,W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, H 
g, B, Al, Ga. in, T] , Si, Ge, Sn, 
Pb, As, Sb^fcfiB i Tfot). R'^TVPrJ^ 
£Wtisn*is?$)9. R 2 * { *S-ftft, 7/k*-;k 7 
;k>r-/k -/^oW-ZK 7'J-;k 7;k>fy, ti 
;kjf-;k TSF, 4 5 F, tF^'F, ijyfl, -~ 
Fny;k JiF'J/I/ (nitryl) , ffiKifi, -FU/U (ni 
trile) , v\oyy-fbtt, Tv-'F, 7;k?^i/, yo^f 
y, y'J/k t/ifiifi^WNn^y'fL, ^kfcy-fL;, 

t£, 7'J-/k 7Sy, 7>Viyy, xf-fy, x-f 
;k WM. -F'Jyk -fy-h'jyk 7;k^-y, 7;P 
*y, tK7yy, tryy'y, MfRlSiggfcfrfti^, * 

SftfcJH 1 , yy7t§g, -/?D7;^>-, 7)Va-)V. 

& i) , mm i iE«<0MiBK«m 

[If*JS8] M#Li, Na, K, Rb, Cs, Fr, 
Be, Ti, Zr, Hf, V, Nb, Ta, Cr, M 
o,W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, H 
g, B, A 1 , Ga, In, TI, Si, Ge, Sn, 
Pb, As, Sb££l2:B i fife 1 ?. R 1 ^7*5 FT'Jb 
0. R 2 *vJ<»tt, T;Mr;k 7)Vr-)V, i/?u7 

/k}r-/k T'J-;k 7;k*-y, #;p#:^k 75 F, 

4SF, tF^y'F, 'Jytt, -hny;K ^FU;1/ 
(nitryl) , -F'J;L- (nitrile) , Aofy 

•fLft, 7y*F, 77kJJr;y, yn^y, yij;k 
•ift/^Aoyy-fL y;;kfcyft, ttzte^ 4 VcMmW 
T£>9, Am7^y. Eloign, 7i;-;k rs 
y, r/kvy, xf-t'y, x-f/k mtWi. -FU 
;k -<y-Fyyk r;k^y, 7/k*y, tFy-yy, 
e >j y> , mmmmm^t^, y x 



[ff*if 9 ] MfetfjlEll^WI^, 
(M21MR', (PR 2 3 ) y A z 
£ifi"U vI^TM^'Ti, Zr, Hf, V, Nb, T 

a, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Pt, Cu, Agitz 
(±AuT*0, R 1 RX/R 2 Avfc^-ft^J, 7)1* JU. 7)V 

v--;k y?D7/^-^, T'J-;k 7;k*y, 
#-7k 7*5 F, -f $F\ tF^y'F, 'jy-fLi, -F 
D>-;k -FU;l^ (nitryl) , -F'J^ (nitr 

ile) , T^'F, TVPndfi/, >-Ddf 

x'J^Wi^^WNn^'y-ft;, x;^y-fL 

J>0, AA%X7-fy, S'jy^, 7'J-/k 7*5 

y, ryk^y, xf-t'y, x-r;k ffiflsifc, - FU 
;k -^y-F'J;k T;k^-y, r^y, tF^^'y, 

y^nr^y, r;i^3-;k *x7^Stt, 

y^O, S.t/z^OT'J)'), x + y^ggMc^S^ttT" 

[ff*3ll 0] M^'L i , Na, K, Rb, Cs, F 
r. Be, Mg, Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 

b, Lu, Th, Pa, U, Ti, Zr, Hf , V, N 
b, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
TI, Si, Ge, Sn, Pb, As, SbS^JiBi 

R^Hm&x'h*). R z mmm. 7>v* 

;k 7^y--;k y?oW-;K T';-;k 7/Mf 
y, ^;kt^;k 7$F, -fSF, hF5>-'F, D y\t 
ft, - hoy;K -YV)V (nitryl) , ffi^tg, -FU 

(nitrile) , ^nyy-fbtt, Ty'F, T;l^adf i/, 
>-ndr~y, d/'J;k &tz\i^tito<r»\uyyik^ 
y-ft, ^^«iy--f-fL!^*T"J,D, A*i*X7^, ffi 

'Jy®^, r'J-;k rsy, r;kv-y, yW-t'y, x 

— fvk K-fti, -F'J;k -fy-F'J/k 7/kry, 

r^y, hF^y'y, t°y>-'y, a*«SRaK^ 
-yk *x7 ^ifti, r;^Uf'y, ffiSiSJg*^ 

[|f*ll 1 1 ] M#L i, Na, K, Rb, Cs, F 
r. Be, Mg, Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 
b, Lu, Th, Pa, U, Ti, Zr, Hf, V, N 
b, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 
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Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au s Zn, Cd, Hg, B, Al, Ga, In, 
Tl , Si, Ge, Sn, Pb, As, Sb&tdiB i 
XM. R'^Nn^y-fta-C'^O, R**«*3Wk«j. 7 
;k*;k 7;k7--;k 5/?n7/^-;K 7l)-;k 7 
;k*y, #;k-tf:^k 75 F, A 5 F, tF^'F, U 
y-ffcft, ^Foi^k ^FU/P (nitryl) , ffil^lg, ^ 
FU/U (nitrile) , )\U?V\Wfa^ 7>-'F, 7^3*- 

syyfag, ry->k 75 y, 7/i^y, 

y, x-r/k K-fWSj, -F'J/k 4y-Fl>/k 7yp 
^y, 7/M-y, tH7yy« trys/y, MSHtiHg?^ 
^SfKfl^ 77711, ^?D7/k>->", 7 

CfiMl 2] M#Li, Na, K, Rb, Cs, F 
r. Be, Mg, Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 
b, Lu, Th, Pa, U, Ti, Zr, Hf, V, N 
b, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh,: I r, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, Sb£fcl2Bi 

x-M, R l * ^^ v-'J;^T•■^) , ), RH^mm. r>i<* 

;k 7/i^-;k y?o7;i/t-;k 7t)-;k 7;Mf 
y, ^;i/*"^;k 75 F, 4 5F, tF^v'F, UWL 
ft. ^hn>-;K ^F'J/Mnitryl) , fiTO, — F 'J 
;l/ (nitrile) , ^O^yftft, 7>-'F, 7;l^nJfj/, 

y-fL ttzte'rJimMWX'fo*). A*i*X7^y, S 
yymg, 7U-;k 75 y, 7;i^y, xf-h'y, x 
-fvk SHLft, -F'J/k -fy-F'J;k 7/k>-y, 
7/k*y, hK^v'y, fjy'y, g^lifSifs^-S- 
ft, ^SfltfH 1 , i/v7)&m. y?n7;^y, 7^3 

[f»*JS 1 3 ] M#P t Xfo >o , flrfEtt£ft# ( is? o 
^^'i-*) Pt (7/Mf;k 3 T*&ui:^i$# 
<*>TT\ RW'R^kfit-fcft, 7/Mf;k 7;kV^ 
;k vi?D7;k^-;k 7'J-/k 7/Mfy, 
;k 75 F, -(SK, t Uy-ftft, -hny 

;k -F'JyMnitryl) , ^ F 'J;Mnitri 1 

e) , ad y WHS, 7^'F, 7)1?**. ^o^v, 
v-'J;k i^tiCii^.O/Nn^y'fL^ x^y-fL 4fc 
lt!$z£ft-CJ> 0 , a#**7 -f y , 5 'j yigf£, 
7'J-;k 75 y, 7;u>-y, xf-t'y, x—f;k $ft 
t:ft, -h'j^k -^y^hyyp, 7;k^-y. 7;k*y, 
tK^^y, t-yv'y, mmmm&iti&®, ±mm 

v"y7J^S, y?D7i^y, T/^-Zk **7 



mm i tmommmm-sm. 
[fi*ii 1 4 ] But e^rv£ti?s* ii *Htrie^=Sr < 1 t 1 

iWL-£ftJ: 0 W«Tm-f 6, tl*« UEi^M 
M^ilrft. 

[ll^iii 5] Buie^vgtt^* { c 6 -i 2 7;u^yTS.l), 

[fi*«i 6 ] miT^&Mmmxm'mnco3 o 
ft. 

[»*3ii 7] ffie^D^iijiioitiiBiefi^, 
iiSp^H>rig7^^ ht-j>i>*\ m\m*x7 * y, 
yiS^S, 7U-;k 7 5y, riiisy, ^f-t'y, x- 
r/k Wftft. -F'J;k ^V-h'J;k 7;k^y, tr 

'J^'y, ^Sxt^tt, Th7hh"077y, S/'^f; 
;l/*;kk75 K, v-y7JSS, i/^n7;l^ 

^y, 7^3-yk *x7-fyMft, a^^yf- 

*IS 1 6 ie»cO ItJiBJS^fi-^ft. 
Cll*Jfl 8] mmmWX ^y-;k x^y-;k 
^fyroysv-yk >t-^y^y-;k hlMf-zkrs 
y, ^f-;Pxf-^7 5y, >-'xf-;^f-^75y, h 
ijx^/P75y, ^f-;U75y, >-'xf-;P75y, t' 
XhU^<f-^>-'J;P75y, 7y ; £-7, x^W-yi/*7 
5y, 7*Dtl/yy*7Sk Mi^f-;px^-;pxf-py 
y'75k hU7x-M^7^ y, h'Jxf-;U^7 

^y, h',M^**7-fy, 7l>;k v^n^y^^' 
xy, <y*'y, xf-;p^y^y N F;pxy, v^d'v 
df-it^'xy, ^-^pjj-^^vxy, y^n^b(jx 
y, y^D^^fbW, p<^f-l^y, rh7tF 
077y, : J*j-)V-fc)W±7$. F, ^f-;PX;^df^ 
F, a®?7>;k PS, xf-;^^Hfyg|, ^^y, x 
?y, fj ^'y^VP F 3 5-^tf/;w-7-*^g|jR§ii 

&»J<*, 7;U3-;k x-r;k 7;kr'hF, ^F 
y, 7xy-;k x^r/k 75 y, 7y^;^F 
U/k ^a^'WL^-f^S, i-^Kttf, ^t-x- 
r;k 75 y, v7y^*i, -^y^yigJS, f-^7 
yKJl, ^'Jn-yvfi, ^Fn7;U^;k 7;^P?iK 
tfL atA-il^^I^!H!l*^3MiR$iil»2oULhiO^ 
g^i:, §«t-Biiie^?Stt?gc7)3 0%OT«0^M'Ji:* 1 

bu1E7^^ Ff^l>*\ m\,m**7 < y, suyis 
tfi, 7'J-/k 75 y, 7;u^y, ^f-h'y, x-r 
>k K-fbft, -F'J;k -fy^F'J;k 7/k^y, ti) 

la^Sst-ft-^ft, rF7hFD77y, 
4vl^U75 F, -kWfctt. v-y7lgS, y^n7;l/y- 
y, 7;nn-;k *^7^yit€ft, ai>'7^y$-i- 
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y, yo<fvi/x^/i/7$y. 'J^)V^^)vr^y. v 

>Jx^;l/7$y. i/>f;l/7iy, >>*xfvl/75y. t* 

$y. 7°nb°y yy*75y. hU^f^xfvkx^y 
y*7$y. h<j7x-;m7<y, h>jxf^^7 
*y. MJ>f^ta7^, 7'J;k v^n^y?^* 
xy. ^y-tfy, x^/i^y-tfy, Wl^xy, y?n^ 

y. y?P^?^fb7Xy, ^yfl/y, fb7tK 

F. gf«7"^/k *BL x^-v^ygL **>\ x 
?y. b°>jy>. AtXPFaSr-a-tf^l— r^feaHKS 

tliM2 l ] fjffi^vSttfg^c 5 -c 12 ryi/^y*^ 

St 9 . ®mTi$7P&&ffiCD 3 0 %JaT^«SJlflPl***. 

7$y. 7;i/yy. ^ft>, x-r/k STitt. 
-HJ;k ^fvxh'j/k 7;kry. t'jyy 

-/k *X7^iMk aixr;^yS:*o^-r 

-YVToAV-yk *;fr^y^y-;k MM^kTS 
y. x7f;pxf^75y, y'xf;MW7$y, h 
>jx^;l/7$y, i/7WSy, yxf;l/7$y, t* 
XMI^^;l/^»jyl/75y. 7y^-7. xfl/yy'7 
$y. 7nti/yy7Sy, Ml^^x^xf-uy 
v7Sy. h'J7x-;m7^ 1 Mlxf-;U*.X7 

*y. MM^*x7^y. ru/k is^w^y^J 
x>, <ynfy. x^/k\y-tf>\ Wkxy. y^u^ 
^fyxy, ^p^^yxy, y^p^r^hUx 
y. y?P^^fb7Xy, ^yfl/y, fb5tH 

D77V, y^;ktokA7S K. j^fvk*^**^ 
K. »K:7*;k xf;iA+ty|l, x 
?y. b°yyy. fttfPF 3 «r*tf^i^7°**feas?S 

[tiM2 3 ] flfi£3*5r< fc t, 1 ^<rmWfc&toW. 'J 

yxfvP-. iJtJii'M V7>;l/-B. A 
1 . Ga, In. As&tz\&Sh%mttfto ; Me 2 A 1 
H (NE t Me 2 ) \%3J^)V7)Vi/y ; ( Me 3 N ) 
A 1 H 3 ; (EtMe 2 N) A 1 H 3 ; (Et 3 N) A 1 H 
3 ; CpWH 2 ; Cp 2 MoH 2 ; Mix?- 
MJ-fV7>;U-. HJn7°QbVP-. MM V 
7°DbyI/-. MJn7>/l/-. MJ^M^y^/U-. £ 



3t{ix^;U^f-;^-B. Al; Ga, In. Asifc 
(iSb ; f F7^f/I/-, f b7Xf;l/-, f b77x 
x;p-, iWifb7n7'f;l/-S i, Ti, Zr, H 
f . Ge, SnifctJPb ; V*+)V-^ i/^)V- ^ 
i«iyiV7'f;l/-B, A 1 . Ga; I n. Asi/c 
tiSb*»ffcft, JSfMiL 77flft, JMLft. 3^t 
ft. C p. 75 h\ S^f*;U75 KifcJiT^K ; Ml 
xfvl/-. MMV7>;I/-. hUnrnbVI/-. Ml 
-fyrobVI/-, h'Jn^-, ifcttxf^S/*^ 
/I/-B.Al.Ga. In, AsifcliSbh'JW 

7$y. j;xf;Mf^75y, s^f^xf-^rs 

y. *fciiM>x?vl/7$y ; isX1~>U-&t:iii/X* 
*»Zn, CdifcliHg; ( **+<>fiV ) 4 C r ; 
Et 3 Pb (^yh^fy) ;Cp 2 Me 2 Zr; (M 
eNC) 2 PtMe 2 ; Cp I r (C 2 H 4 ) 2 ; t'XCp 
-Co. Mo. Fe, Mn. Ni. Ru. V. Os. M 
g£ft{iC r ; t'XXf;Ky-l:'y ; b'X^y-fc'y-C 
o. MoifcliCr ; h'j7xX^~B i . Sbttiti 
As ; b>Jt-/^ny; MIXCp-Sc. Y. L 

a. Ce. Pr. N d . Sm. Eu. Gd. Tb. D 
y. Ho. Er. Tm. YbJfciiLu ;f h5Cp- 
Th. Pa. U. Np. Pu^^r{iAmMlX7 , J;M 

;CpCr (CO) 2 ;Cp 2 ZrMe 2 ;Cp 
CuPEt 3 ;CPIn;C P Ir (y^nrty^y'X 
y) ;CpPd (7»J/1/) ; CpGaMe 2 ; CpGa 
Et 2 ; (y^n^fyxy) FeC0 3 ; (i/?U* 
99t h7Xy) FeC0 3 ;Xf^7xn^y ; Cp 
Mn(CO) 3 ; ( h 'Jxy ) M o ( C 
O) 3 ; T 1 Cp ; Cp 2 WH 2 ; (^5/f|/y)W(C 
0) 3 ;CpRe (CO) 3 ;CpRh(CO) 2 ; Ir 
(7U/1/) 3 ; Pt (TV A?) 2 ; Cp I r (S^n*? 

; [Ir (OMe) (y?n*?Hy* 

y)] 2 ;Ru(ym^*y*y) (ru^) 2 ; 

Ru 3 C0 12 ;Fe (CO) 5 ; Co 2 (CO) 8 ; Ru 
(CO) 3 (1. 3-y?n^tyxy) ; Os 3 CO 
12 ;Cr (CO) 6 ;CpCo (CO) 2 ;Mn 2 (C 
O) 10 ; CpMn (CO) 3 ; (y?P^7°?MIX 
y)Mo (CO) 3 ; Mo (CO) 6 ;Ni (CO) 4 ; 
Re 2 (CO) 10 ;CpRe (CO) 3 ;Cp'Rh(C 
0) 2 ;Ru 3 (CO) 12 ;W(CO) 6 ;C P V(C 
0) 4 ;CF 3 Co (CO) 4 : Pt (CO) 2 ki/^U^ 
; I r (CO) 2 (i/9u*9 9*i;* 
y) ; (CO) 4 Fe [P(OCH 3 ) 3 ] ; (CO) 4 F 
e [ N ( C H 3 ) 3 ] ; CoNO (CO) 3 ; 7>^y. 
OCH (CF 3 ) 2 . OCMe 2 (CF 3 ) . OCIVIe (C 
F 3 ) 2 . OS i (CH 3 ) 3 . OC (CH 3 ) 3 . OC (S 
iMe 3 ) 3 . ttZA&OC (CF 3 ) 3 Li. Na. K. R 

b. Cs. Fr. Cu. Ag. Au. HgifcliTl ; 
Th7^h^y. f h7Xh^y. rh7-YV7 6 u^ 

f h77>^y s rh7^37>^y. ThyJV 
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T'hdfx, rh^O'CH (CF 3 ) 2s rh70CMe 2 
(CF 3 ), rbyOCMe (CF 3 ) 2 , rbyOC 
(CH 3 ) 3 , rbyOC (S iMe 3 ) 3 , rh^OC 
(CF 3 ) ittzltThyOS i (CH 3 ) 3 Si. Ge. 
Sn, Pb s Ti, Zr££{4Hf ■ VO (--fV7°u;tf 
dr^) 3 . h'J-fy^OiJWf^ MJfg27>3-i/\ h 
] Jnrb^->. bV4V7"b*y. MJ^h^S^ h D 
XbdfS^ MJOCH (CF 3 ) 2 , MJOCMe 2 (C 
F 3 ) . f'JOCMe (CF 3 ) 2 . MJOC (C 
H 3 ) 3 , h'JOC (SiMe 3 ) 3 . h'JOC (C 
F 3 ) 3 . ttz&bVOS i (CH 3 ) 3 , B« Al, G 
a. In. P. AsifciiSb ; Et 3 Pb (A 7TQ 
tfMfi'K) ; (3?37>3-i/) CuPMe 3 ; fh^^r 

Ti, Zr, Hf, Si. Ge, S n ttzliP b ; yl 
1-lVT J i/^)lT)Vi/y ; >-"xf-;PT5yT^^> 
Z-SrtflU ; t** V* i-)VT 5 7 7)Vi>->mm : M e 2 
Zn ( f-'Jxf-^TSy) 2 ; : J^)V7^.J : J^i-)V 
XJV^V ; MJX (v7f-;PT5/) *A7jy ; b 

(^7^7 57) 7>"7^E-; MJX 
TS.J) TlV'yy ; b*JX { : J*j-)VT^;) *f-t* 
y ; hUXh'X ( MJ^fvl^lW x;i/h'W7S 
H ; h'X ( f-/U7 5 7 ) (MM fvl/Xf-zl/Xf- U 
yy'7S7) 7^$-»7A ; (CO) 4 Fe [N (C 
H 3 ) 3 ] ; Li s NaifcttKN (SiMe 3 ) ; ^y 

9 ^)V7 $.s?y?)i>; : Jx.ir)vr s ; ^f-ivx 
x-,^*+r sj* -f-iir 5 j v 9 y?x r y ■, b u x 

^-75/ ( h V^j-^nj-UyiSTS-S ) j-?y-, c 
pCu (PEt 3 ) ;CpCu (MJ7i-;^7-f 
>) ; (SS37>*v") Cu PMe 3 ; Pt ( P 
F 3 ) 4 ; Ni (PF 3 ) 4 ; C r (PF 3 ) „ ; (Et 
3 P) 3 Mo (CO) 3 ; I r (PF 3 ) 4 ; Ti (N0 3 ) 
4 ; Zr (N0 3 ) 4 ; Hf (N0 3 ) 4 ; S i (CH 3 ) a 
(N0 3 ) ; RuNO (N0 3 ) , ; WBUfOVJ* ; Sn 
(NO s ) 4 ;Co (N0 3 ) 3 ;VO(N0 3 ) 3 ;CrO 
2 (N0 3 ) 2 ;TiCl 4 ;ZnCl 2 ;ZrCl 4 ;Hf 
Cl 4 ;AlCl 3 ;SiCl 4 ;GaCl 3 ;SnC 
l 4 ; CoC l 3 ; i/'X^-. &tzli : J4 

V7'f-/l/-A l . B, Ge. S i i £U:A s^o^r yfl; 
$J;N(SiMe 3 ) 2 Li. Na^itliK ; B (CH 2 
SiMe 3 ) 3 : {(Me 3 Si) 2 N} 3 -B. Al.G 
ai^liln; (Me 3 SiCH ! ),-Ti, Zrit 
J2H f ; ifcJi { (Me 3 Si) 2 N) 2 -Zn. Cdt 
fcJ2H g X'h *) , C p D^y ? $ax-=./1/t*£> h , 



*«2 4Ktt<0*a.. 

[fi««2 6] HuiEftisiKjsssij* 5 . mtztitzmimm 

M'^-y' ■ iixvygSJ ^l-xcoMiX^Xiz X 0 , KSr, 

ffl, ifctt^^ftJWf**, I«*ll2 4|£g{^a. 
[11*^2 9 ] IuIEjItc^'**. 7*- 5 • H 

tit*JS3 i ] m3sm.imw7y*z~7 . h F7^>, 

fl!*JS2 8B»<0*1£. 
[»«a3 2]«IE^-f-ft3f!l**^5>. 

n-/5y, y'j^iy. ayv-^Tif'ys.t/itL^w 

fEf^TjSc. 

[If*JB3 3] BtflE^&3om±^S : 5rS//X^3c5 
/^Xt^v—^yxtBS-rx-r yTS:^. lulE^xco 

[fl*il3 4 ] t5IEM££ 3 oULhioH^i ijxms. 
n)Vx<r)y-7-yxi,zmtX7-y7Zt;?t-. mlltixtn 

sijo^x^vn-^' • tfxx'h*). 3Hz%\cDtfxtfm 
itmxhi . 2 4 lEig^Tj a, 
m%m5)mimm4^i;j,±cr)m&fixc7)$iz. 

>vvx<ni'- / ryx\ l z%$xi-->/y-k-t7i.^ mmx<n 
a, Jftcryfi xifjs-i; ■ iixx-h*). WzMntixtftiL 

st, ii*fliiE!ttoi9ffim*jai^«««ftSii3tije 
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[ff*iS3 6 ] Vb%£i&£4^&±<nX%:i>tfXff)$tM. 

lit , ii^ii i mmmmMm^nwtztiKmm 

[tf*3S3 7 ] BUieS«^4om±<7)^|,^c7)2<5 
A;l^<7)^-^yx£H-tXf-yT£^&. iffBtfX^ 

ft t . i iea«is»rafi«^tt«sifl;§ tiA mm 
[ it^Ji 3 8 1 fresK^ 5iw±<nm%iifw$E. 

[i»*ii3 9] m%mm>\ fmwmi. mm^ & 

#±>-y3y*R. Gel^ S iGelt, Ga As 

[ MtittU 0 ] |JK« ; F*?# h ? y i/x * . 3 y r> 

2 5fBig<7)^„ 

[ii*ii4 1 ] a^mst. immt. mmsm 

• 3 yr>7«££ffMt-|> #&T$> . BfrlB3yr 

< b 1 1 o^«*R**t, tf*if[2 4Ka«*3£fc: J: 0 

[ff*I|4 2 ] fTfE&S^WfffJltf. SiO z< S 
iO.N,, Si 3 N,. T i ON. A 1 N, SiN, Ti 
N. Ta 2 0 5 . Ti0 2 . Zr0 2 . Hf0 2 . Al 
2 0 3 . Laj0 3 , Y 2 0 3 . Ztlt>0>&&. MSmttzte 

4 1 imam. 



[11*114 4] miZT77'mW. sKUs/'J3V, W. 
Mo. Ti. Cr, Cu. S.yiilA,c7)H-T*?t(i:^ 

[|f*3S4 5 ] BUlBW^U 7rt\ TaN, T a S i 
N. T i A 1 N. T i S i N. TaWN, TiWN, T 
a A 1 N , NbN, Z rN. TaTi N. IrO„ O 
s , O s O x . MoSi, Ti Si, R e 0 2 . RtfZtl 

[11*314 6 ] mtmUmMifi. /1f U >-U 3 y. N i . 
Pd. Pt. Cu. Ag. Au. Ru. Ir. Rh. I 
rO,, TaN. TaSiN. Ta. SrRu0 3 . La 
S r C o 0 3 . RX/ZtL^CO V-Tttdm 

H*3I4 1 !E^^«. 

[!t*l!4 7 ] tulEf^ttl^'. S i 0 2 . S i O 
x N y . Si 3 N 4 . Ta 2 0 5 . Ti0 2 . Zr0 2 . HfO 
2 . A 1 2 0 3 . La 2 0 3 . Y 2 0 3 . S^SS^Ji^L 

ft, fc*kAB0 8 *iirt!>^n7'X#>f hSIWtSl* 
-t-tf^-7°*^il^§n. ii-CB**. Al, Ti, 

Zr. Hf. V. Nb. Ta. Cr. Mo. W, Cu£ 
#fr^-7°#><bSffi£ft&:&g£^fr. ^^<; fc t j_ 

^mmimz-h 0 . a*^ 1 TmhsniEcvimm 

^vlxhDyfW'A'iJw, ^N7-<7Agtxhn 
>j-iyj> ■ rtwj*. nv^ym v h 0 

7ju§>tk5>f>* ^^yia^3^^fj, 
^y^;Hh'A7^ • xhoy^-^i.. -^7Kfx-7 
X-XbDyf->7A. f-^yMt'xvx. ^-^7^^ 
y, ^>f»-f -yhU^A. ^•^SA7-'7A. ^t-^Kv-' 

-7°*^jstR$iii,. ti*Ji4 it aa«o*s£. 

[ff*3l4 8 ] mmUWM£i\ XVisV 3 y. N i . 
Pd. Pt. Cu. Ag.Au. Ru. Ir. Rh. I 
rO„ TaN. TaSiN. Ta. SrRu0 3 . La 
S r C o 0 3 , RVfZtlt><D H-7'S^(i#H-7^ 

6. 11*314 HBtSO^a^ 

[ll*i|4 9 ] isittirtux . y i-vyztitz vvy* 
aw urt. im& b wmm k<mn&miw < v r 
tmt. nimmbz-kts. w&tmzjm-t&iim-c 

[ft*3i 5 0 ] mwkWkmtK s i o 2 . s i o 

„N y . Si 3 N 4 . ?4m> ■ #7X, ^KSHtft. A 
1 2 0 3 . &y;ix4»iOK-7^^{i^H-7°^, 
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[ msm 5 1 ] mmmw^jTmw. wn. t i 

N,TaN, Si0 2 . SiO„N ? , S i 3 N 4 . 7Mlg 

y y • *7X. ^RKftiHi. ai 2 o 3 , Rvztihcov 

[il*«5 2] UfEEIRtm^ ^jy'jny, A 1 . 
W. Mo, Ti, Cr, Cu, RXfRU ZiX^CO F-7* 

1 1 ift&l 2 4iEa«0**K J: 0## 

[if*ii5 4 ] mniy~hmmm\ sio 2 . sio, 

N y . Si 3 N 4 , Ta 2 0 5 , Ti0 2 . Zr0 2 . Hf 
0 2 . Al 2 O s , La 2 0 3 . Y 2 0 3 . &&Bm&Bmt 
fe. -(fc^ABOaSr^rrs^nT'^-f h»tfe£ 
^^-TA^SJKSit. i^T'B^, A 1 . Ti. 
Zr. Hf. V, Nb. Ta, Cr. Mo,W, CuJ: 
^tr^/U-T*^SI*K3:fx3£JS£-£rtf . 4"3r< 1 fc 1 
o*0»fflRfl5BrC*>9* A#mJbS8j3tf>jE<0#5i» 

l%tt-?h'yts:< t i*immmirf-*yx*h 0 . iffi 

yf>A-A'jw, ^?y%m. 7>mym ••/ hv 

x-^hoyf^ -7-^yigtxvx. ^Mir^y? 
y. t-^ik -yh'j^A. 5-4W\y-*j<u. y^m ; J 

[ i9*ii 5 6 ] irey- hm®*\ ^j^^y. a 

1. Ag. Bi, Cd. Fe, Ga. Hf, In. M 
n. Nb. Y. Zr. Ni. Pt. Be. Ir. Te. 
Re. Rh.W. Mo. Cr. Fe. Pd. Au. R 
h. Ti. Cr. Cu. Rl/ZtlkV V~7°ttzimV 
-r£&. vi-g-ft. Rlf%m*^tS<7)V-Tfrt>-mRZ 

[^opSffl&l&Bfl] 
[00 0 1] 

fc. -ft 5 ^?^ (CVD : chemical vapor deposition) 
Sl^/S^-B'f+S (ALD : atomic layer deposition) 



[0002] 

(2. BBSS? -yr^fbJvfWSfcftt^S 

Tib &. %-it^K#{i. av-VKM>«» 

4tf)T. *W»ft;!fciiOJlS<Vf%-tttt, 

[0 00 3]m7rn-y3yf:^t. CVD 
ifcttALDfcJ:Dtt*S;h.4«^irtf>RH:. 

TSfiTjSStifiatWNV^ (bubbler) ftfSfcfflU 
TJfcgSfu %-&MfB77-y?x£)ll« 

[0004] A!*WN*r5ttfBfc:tJV^THRtfl!fflS 

Sill.., r^/wrs y • TjyKb'ffMto&FSS&i 

*3RflSfttt. CVDXlfALDtfcoT^JOKftKTC* 
6. 3rt?$r4>. •eiX'bc7)ftRE>tt{i:3i^, fii^SSffi 
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£>, T)V*)i7$y- Tyyitm. wm/IMtrtR 

4 0 XX!J±"Ctomtl Z t ifimx OS. 

1WB»K^WBtcJ:0MIRS*i* (0UJ4\ Dario 
M. FrigoZM/Ger brand J. M. van EijdentHj; §"Chemis 
try of Materials", 1994 . 6. 190-195, m/lzC. E. C 
hryssou&lXC. W. PittfclJ: h "Applied Physics A Mate 
rials Science and Processing", vol. 65, 1997, 469- 
475£#B3) „ 

[0005] »SW(c^cS=fl:ffl»iftR^SiJiOMCtt. 

(y?n'(y?yl-;H Cu (PEt 3 ) if'WCu 

( i ) fc&to&ibL ztnn o'cm^m^s.x\ 

P E 1 3 V vftH-f 4 i t 4> tlX v ^ . flfi^M t 
<4, h IMf-zM Vi^A&l/r- 'JxfvM viz-fyhfj: 
\Z<rmv*Mth h . r- U xf-yK y Af4$ftT* 

hy**/My^A{4^r(4ii<ifrcj>'j. nsra 

^S*L<£l,v^J&Ht&tf#»8tt££tft (G. B. 

Stringfellow£J:|>"Organometallic Vapor-Phase Epit 
axy : Theory and Practice", San Diego, CA : Academic 
Press, 1989£#BS) . 

[0006] mcomuir^^^v^iti. ztnz 

fctfttWlT^S. &%cr>^7yim 
Six 6. SStT/HJ^fyFtt, #K*&tfifS£F*MiK 

stixmi ztL& *&tmm t:mixj<75ws$mz 
flawvN'r^atettj i vcnst sett * nac 

S^5R£E*4t6. Wil4\ TvUS-^A • >fyro 

a 1 2 o 9 Mtwts& , flssw)A*r 5is«*fflv 

■fSitSrSJlt'tl) (R. G. Gordon, K. Kramer, X. 
LiutiSMRS Symp Proc. Vol. 446, 1997, p. 383£# 
S3) . 

[00 0 7] ffi^Wcti, T^a^v'h'tRaMciR&H 



-ft, * u =r * u h£-j/ 3 y , mmmmm^m o , 
izmmx'h o,^io ox^a* <r 

■flTOS. VO (NOsJjR^CrO, (N0 3 ) 2 &i:" 
<%fe«*df VSKSi , ffijft&tf #fc«8T2fc* i t 

ilCOvvCU:, flRRif, D. G. Colombo, D. C. Gilme 
r, V. G. Young, S. A. Campbell &IAI. L. Gladfelter 
£J:|>"Cheinical Vapor Deposition", 1998, 4, No. 
6, 1998, P. 220T*ffl>n£*LT^!>. 
[0008] 

^5204 3 14-t, I31SI52 2 556 |i]S52 
80 0 12-f, |iISg5 4 5 34 9 4^, 3UfHSS5 9 1 
9 5 22-tti, ^< 111^/3 y^h^-bSffi? 
*3tJ±i8 s/^r h 4- h SKIftt:|S-&SfL4, C a , Sri 
£«Bafgft£-&trig?g£JSVvC, Ca, Srt^iB 

5 5 5 5 1 54-t{±, fh7t Hn77y|*l(:Pb, Z 

!>%^^t;^*tc«t: LPbZrti o 3 «)£St:oo 
TH^LTV>5. *H#rF®5 6.7 70 0 2^&U r |5im 
56798 1 5^(4. >¥*£< 1 1> HIO/3 y> h*>- h 
M&.^itM0^7- b hR9ftCIS^Sft.6 N b» 
t/Tac7)^?gSrffl^T, Wk^tsfyflVM?-*?'* 

&&zitk-iimz^xwp*tt. xwmtm5 6 9 8 
o 2 2-^-ii, 5 >j ywwmwvmM 

'Alimfk&biltts. *UH*BF»5 7 8 3 7 1 6-^ 

i4, ^< 1 1 1 wnwr h *- hSffl^ *fciii9 x 

. #ffl»tt» 5 8 2 0 6 6 4 ft^jlMUC^rffl 

^mMMW.mmmz^xwfs lxh o , cim^ 

O. *B»fltlS5 9 0 0 2 7 9-^Ji, ig*<0ffie^c0 1 
ffiMfflvktl. ^mm^5 9 1 6 3 5 9 #14, 20 

afcu.-K'jrs^siR^JKSrttcsjwstis, sr, 

B i , Ta<JD ( 8 5<'*^h*-h**ffiriH*I»**Oll9K* 

KfflfiitSrfflV^T, CVDtCj;0SrBi 2 Ta 2 O 9 ^)t 
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^itiUmim^ti. #H8f*SS5 980 9 8 3-f 
[00 0 9] *BIWfi : «5 9 0 0279-9«i, CVDlc 

is]— c^^?^fis^i5i^^tai^^s> o . Sot, saa-co* 
4. 

cooio] ts^tfjfrtrro-b^KBW-i^i***, 

[00 1 1] *»BWi, CVDSU='ALDT7''J^-^ 
[00 12] 

*S-£*ti:, Li, Na, K, Rb, Cs, Fr« Be, 
Mg, Ti, Zr, Hf, Sc, Y, La, V, Nb, 
Ta« Cr, Mo, W, Mn, Re, Fe, Ru, 0 
s, Co, Rh, Ir, N i , Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl,Si,Ge,Sn,Pb,As,P, SbRl/B 

fe 1oc7)buSB^S5t^, 7A-*/k 
7A^-/k #/k*-;k 7 5 K, 4 S K, hH^y 
F, 'jy-fffl, -hoi/yk -HJ;M nitryl) , VfR 
— YV)V (nitrile) , ^ufVWM. 7>-'F, 7 



/k, x-r/k 7/kr'tF, trhy. ig, 7i/-;K 
i^f^k 75 TVMW-MJ/k ^ny-'W[M 
**, ^--fWbki> f-tfx-^k 7Sy, y7> 

«t -bnr;^;k 7/u*/Wfi»8L au\r*i^g 
-?)Wys> (OMR) iftlitw^ay (Jffilft) 
[0013] *HW(±4fe. 

ffl^T, S«±£K£(fcgStfSCVDafcliALDtt 
j£fcHJ L, ^SttMwgMfc -»t3Sft3iVC fe , 
4. 

[0014] *mmw>imti.* *nmzx 

[0015] 3Bt=*»iS^S!lW»aMis ^< fc i 1 o 

tt^SXM (multi component film) <0®«fcBfft*. 
[0016] Set=*«BH^fl<0»«Ctt. ^c7)t<7)* { # 

SfKJMiMI (NFET) 3M-??-3»ll 

h^yyx^ (pfet) amji&'&tt. mnm^mm 
ttBt&m* (cmos) smmKHms^mA. 02 

[00 17] 

[«>fl^||j|^BJi3 mi£w±olz. *?MBttCVD4 
«. i ) *»^<%J«flr< <!: 1 1 l^ltrlB^«t , i i ) 

[00 18] mriB^im, Li, Na, K, Rb, C 
s, Fr, Be, Mg, Ti, Zr, Hf, Sc, Y, 
La, V, Nb, Ta, Cr, Mo.W, Mn, Re, 
Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, P 
t, Cu, Ag, Au, Zn, Cd, Hg, B, Al, 
Ga, In, Tl. Si. Ge, Sn, Pb, As, 
P, Sb&T/B i £%ts7>\/-7'frt>mW.ZtL&jtm$: 
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( H ) , 7)V*tV (CR 3 ), 7)V*r-ll ( C RC 

r 2 ) , y;nT/^-;K 7U-7k 7;k J f>- (cc 
R) , t)VX-lV (CO) , 75 K (NR 8 ) M 5 K 
(NR) , t (NRNR 2 ) , U^t» (P 

R 2 ) . "hOy/P (NO) , nb'J;MN0 2 ) , i^fg 
ft (NO,); -MJ;MRCN) , JV-hV)l> (R 
NC) , >\U?V\\M (F, C 1 , Brifcttl ) ,' 7 
W (N 3 ) , 7/k3*>' (OR) , (OS i 

R 3 ),-/'JiKSiR 3 )\ &lAM*l^Aoyy-(L 

t, mmzm^tiht. ®wmm%iz&mzm 
ztii. w.& z Fwsn-y>itmmmt. f, ci, Br 
i s-irtf2>'>-7>^MiR$ni»Auyy(Cct i , 

HaSSac^g&i LT5£il$ftl>. iefir^X^Wb 
BiaHMi. Sfc«fc*Oj««£«>{l8lfcLT}g*3;h.S. 
Effi^fr'MiaiiMMi, SitiSCIBIHfeOlIfti: 

[0019] immcnwmmn<r)~mum^t. w> 
j: stasia. : 

[jfc*3j MR 1 x R 2 y Aj 

[0 0 2 03 iit'Mti. Li, Na, K, Rb, C 
s, Fr. Be. Mg, Ti, Zr, Hf , Sc. Y, 
La. V, Nb, Ta, Cr, Mo, W, Mn, Re, 
Fe, Ru, Os, Co. Rh, Ir, Ni, Pd, P 
t, Cu, Ag. Au, Zn, Cd, Hg, B, A 1 , 
Ga, In. Tl. Si. Ge, Sn, Pb. As, 
P, Sb&tfB i *^te7lV-?frh'MiZtihimX' 
J>9, RWR 2 fi, 77M?;k 7^- 

;k S/?o7/k*-/k 7U-;k 7/1/ tf/k-K^ 
/k 75 b\ A 5K, tK^'K, yy-ffclft, -hoy 
;k -hf/l/ (nitryl) , -MJ/I/ (nitril 

e ) , 4y-h'J/k Anyytt, 7y'K, 7/1/3* 
j/, vn^fv-, i/l>/k SVMixA)^AO^Wt, */l/ 

tn. n-<7)±tz\tmtcmi&=Fx*hh . ttz. auk 
nom{&mz%& & tza^is 3 *u ea^fc* 0 , *x 

7^y (R 3 P) , ffi'jy^ig ( (RO) 8 P> , 75 ^ 
(R 3 N) , 7)V : sy (R 3 As ) , *f-t*y ( R 3 S 

b) , x-f/MR 2 0) , tfM (R,S) , -HJ/I/ 
(RCN) , 4V-MI/k(RNC) , 7/l/^>\ tK 

eiiyy, ssmmm$te&m* j&sm*. 

i/-v7t&&. y^DT^y, 7/1/3-/1/ ( ROH ) , 

*x7-fy|g« (R3P0) , wyfy, smk 

tii. x^i N x + y=7cSMcOS^•^l■C•^> , ), 
0, &tfzS0T*S. 

[ 0 0 2 1 3 *»B^iSFaB:1irBIM«i, WiSMfcS 



-, i/'xf-/i/-, ifclii/'-f y7'f-/l/-B, Ai. g 
a, I n, As^fcteSbTkMtfl!) ; Me 2 A 1 H (N 
EtMe 2 ) ; &37*f-/k7/|/i/y ; ( M e 3 N ) A 1 H 
3 : (EtMe 2 N) A 1 H 3 ; (Et 3 N)AlH 3 ;C 
pWH 2 ; Cp 2 MoH 2 ; h IMf-Zl/-, MJX?-/l/ 

-, H.My7>/i/-, hUnrotvi/-, hiMvy 
ut'/l/-, hi/n7 - f-/l/-, Mi^tf^y^/P-, 
{ix^;kV'^f-;U-B, Al, Ga, In, Asifcli 
Sb ; f h7^f;k, rh7Xf-/t/-, f h57i- 
/!/-, £fc(iTb7n7 , 'f-/l/-S i , Ge, Snifctt 
Pb: ^^-, i/'xf-/l/-, ifcttiM 77f-A'- 
B, Al, Ga, In, A s ifcttSb**fc!HL »ffc 
», 7 7-tt, JWfclft. S-Xfcft, Cp, 7 5 K, ^ 
t/kT 5 K & tz\i.7 : J F ; h U xf-A'- , h 'J >f V 7> 

MJnroe^-. FU-f V7'uhVW-, h'Jn' ' 
7>;P-, ^JtJiXf-^^f-^-B. Al, Ga, I 
n, AsifcttSb bU-XfVkTSy, yxf;Mf* 
75^, ^^xf-;kT5>-, SfcJih'jx^TS 
y ; v'Xf ;I>-4fcJ4>'*xf-/U.-z n, C d fkiiH 
S ; \^^y^)V) ,Cr;Et 3 Pb 
i/) ;Cp 2 Me 2 Zr; (Me NC ) 2 P tMe 2 ; Cp 
I r (C 2 H 4 ) 2 ; fXCp-Co, Mo, Fe , M 
n , N i , Ru , V, O s , M g 4/c(4C r ; t'XXf- 
/Kyt> ; t'XO-t'y-Co, Mo^fcliCr ; h 
'J7i-/P-Bi, SbifcljAs ; YW=JVXu 
y- hUXCp-Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 
bifcliLu ; HJ*7'J/M ; CpCr (C 

O) 2 ; Cp 2 ZrMe 2 ; CpCuPEt 3 ; EtCpC 
uPEt 3 ; CP I n ; Cp I r (x^n^^^^"X 
y) ; CpPd (70)1-) ;C P GaMe 2 ;CpGa 
Et 2 ; (^O^fy'xy) FeC0 3 ; (^^D^" 
?^fh7iy) FeC0 3 ; Xf-;l^7 xO-fey ; Cp 
Mn(CO) 3 ; ( v-^CKs.^? h Uxy ) M o ( C 
0) 3 ;NdCp 3 ; SmCp 3 ; ScCp 3 ;TbC 
P 3 ; T 1 Cp ; TmCp 3 ; Cp 2 WH 2 ; 
>)W(CO) 3 ;CpRe (CO) 3 ;CpRh(C 
O) t ; I r (7U/P) 3 ; Pt (7U/U) 2 ;C P Ir 
(y?n^^^^y) ; [Ir(OMe) (S/^D 
*99* S J*V) ] 2 ; Ru (^^P^-^^^vTj-y) 
(7U;k> 2 ; Ru 3 CO l2 ; Fe (CO) B ; Co 2 (C 
O) 3 ; Ru (CO) 3 ( 1 , 3-^^0^-9-^'X 
y) ;Os 3 C0 12 ;Cr (CO) 6 ;CpCo (CO) 
2 ;Mn 2 (CO)i 0 ;CpMn (CO) 3 ;Mo (C 
0) 6 ;Ni (CO) 4 ; Re 2 (CO) 10 ; CpRe 
(CO) 3 ;CpRh (CO) 2 ;Ru 3 (CO) 12 ;W 
(CO) 6 ;CpV(CO) 4 ;CF 3 Co (CO) 4 ;P 
t (CO) 2 (v?ntf??*i^y) : I r (CO) 2 
(i/9u*99**My) ; (CO) 4 Fe[P(OC 
H 3 ) 3 ] ; (CO),Fe [N(CH 3 ) 3 ] ;CoNO 
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(CO) 3 ; 7>*x, OCH (CF 3 ) 2 , OCMe 

2 (CF 8 ) , OCMe (CF 3 ) 2 , OS i (CH 3 ) 3 , 
OC (CH 3 ) 3 , OC (SiMe 3 ) 3 , ifcttOC (C 
F 3 ) 3 L i , Na, K , R b , Cs, Fr> Cu, A 
g, Au, HgifcliT 1 ;fb5> h*x, fh7l 
h*x, rbJ-fyrn^k f-h97>#x, rh 
7n7"h*x, fh?.'(y7'h^ < Th5JH3 7>* 

rh50CH <CF 3 ) 2 , f h70CMe 2 (C 
Fa) - Th50CMe (CF 3 ) 2 , rh^OC (C 
H 3 ) 3 , f-h^OC (SiMe 3 ) 3 , f h?OC (CF 
3 ) 3 i/tlifh50S i (CH 3 ) 3 Si, Ge, Sn, 
Pb, Ti. ZrSfcliHf ; VO (4 V/O^y) 
3 . h^Vro^y, MJ!g27->*x, HJnT" 
h^fy, MM 77>=*x, b'J7h*x, MJXhdf 
x, (OCH(CF 3 ) 2 ) 3 , (OCMe 2 (C 
F 3 )) 3 , (OCMe (CF 8 ) 2 ) 8 , (OC (CH 3 ) 
3 ) 3 , (OC (SiMe 3 ) 3 ) 3l (OC (C 
F 3 ) 3) 3* ifcli (OSi (CH 3 ) 3 ) 3 . B, Al, 
Ga, I n, P. AsifcteSb ; Et 3 Pb (477° 
o^dfxF) ; (^37>^fy) CuPMe 3 ;fh7 
JfX (x'7f-/k75 7) , ff7^X (y'^f^Ti 
y)Ti, Zr, Hf. Si, Ge, SniitliPb ; 
y'xf^T 5 7 x*x^7^x7 ; xXf-;P7 5 7 7^ 
i/V~mm ; t**x>fvkT$77;kxyJSfl3Hi ; M 
e 2 Z n ( h 'Jxf-;U7 5 y ) 2 ; yXf^7 5 7 x7 f- 
A-X?y-fy ; MM (x'7f-;l/757) *X7^V ; 
MJX (x7?7k75 7) 7yf-t- ; M»X (y7f 
A-75 7) 7;pyy; MM (x'7^7kT5 7) Xf-t* 
7 ; h 'jXt'X ( h- IM^-x'J/k x^f7i.7S 
F ; h'X ( x7 f7kT 5 7) ( h V 7 fvkcf-Axf - k 
7x75 7) 7A5->7A ; (CO),Fe [N (C 
H 3 ) 3 ] ; Li, Nat/diKN ( S i Me 3 ) ; ^.7 
? x7 f-/P7 5 7 ? y x'xf-^7 5 7 x'7 
X ; MtyXf ^7Syy7//Xf / ; MMx7 
f-^757 (h'J7f-^Xf-U-7x75 7) f-?k ; C 
pCu ( HJ 7x^**7 4 7) ; (fg37>*x) 
CuPMe 3 ;Pt(PF 3 ) 4 ;Ni (PF 3 ),;Cr 
(PF 3 ) 6 ; (E t 8 P) 3 Mo (CO) 3 ; I r (P 
F 3 ) 4 :Ti (N0 3 ) 4 ; Z r (N0 3 ) 4 :Hf (NO 
3)4: Si (CH 3 ) 3 (N0 3 ) ; RuNO (N 

0 3 ) 3 ! WfcJf 'J -)A;Sn (N0 3 ) 4 ;Co (N 
0 3 ) 3 : VO (N0 3 ) 3 : C rOi (N0 3 ) 2 : Ti C 

1 4 ; Hf C 1 4 ; ZrC 1 4 ; I n C 1 2 ; ZnC 1 2 ; 
A 1 C 1 3 ; 'S i C 1 4 ;GaCl 3 ; SnCI, ;CoC 

1 3 ; x7f-A--, ylf/l--, £. fc(±x*4 V 7"f-;W— 
Al, B, Ge, Si ££(4 A s^nyy-ft^ : N (S 

i Me 3 ) 2 L i , Na^fctiK ; B (CH 2 S i Me 3 ) 
3 ; ( (Me 3 Si) 2 N) 3 -B, Al, Ga^-li I 

n ; (Me 3 S i CH 2 ) 4 -Ti , ZrifcttHf ; 
{ (Me 3 S i ) ,N} r Zn, CdifctiHgT* 



I. ^ClTCp(ix7o^7^xx-;u^^{itt#x7 
n^y^s^x/kcfco, 7fvk xf-;k -ryrotr 

/k n7*f-/k gS27"fVk JS3 7>/k MMtWI'X 
U/k 4fcttffi«>araoi»l«(cJ:*, HSJiSoSa 

[0022] T^mmz. ^mmmmn^mm 
mtcormz , wmn t mm-th t & , aw u$rv 

0Mfc*** 7;kt?-;k x-r;k TVkft h\ yb 
7, BL 7x7-;k XXr/k 75 7, 7^^-h 
>j/k AoyyflUttfly|c«. y-MLflMbJc*. ^x- 
r;k 75 7, Vr-yBHS, 4Vx7yg!fg, ^fx7 
yRtt, y'J^-yi, -f>o7A*37k TA^A-WR 

tg, nfeoa^j&firtr 7Vi/-7°^£>>iiiR$ft 
6. HCIi, c 5 -c 12 7;M? 

WJTIi, 0%JS1 0 0%t LXMmZtl 

[0023] ^RSttStWjM^Ji, fcoSJMc t k ^< . 

[0024] *5*M<0liffiBIHfifi-&!ft"(i, xv^ 

X3 7 ($imm) iftiiirwyay (^«) 
[0025] ^gpmmmmfm^mi. et^cvD 

K«SjS¥S t ftfcffiffl .fct, *9tMi& 
Mcocvd itdt ALDHSlc:, iJttiffiKcoiBSvX 
T^fcRWISJifcia-CtAfcv*. flS¥9!Mt (CVD) 

s. jsi 1 !^* (ald) ti, mjffi**j&m.<n 
mmnmmxkLximzix. mm. ja^axt^ 
4rx, fy;/nm, ^kxfl??3», ayffi^a 

[0026] *^t«tiX(f, AEStoCVDifcliAL 
SraSttLhCftJfH-* i 4: K «k O^lS^iil) . Zco&lzM 

[0027] BK^Bjfifclni , ttmarnvfeiMi* ** 
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x. t h i ^mfmmmumnmm 

mmM-sm^mftztLh , a&sxM (wiuconpone 

nt film) ^)»jfi{C*SV^fltfHS*l6. 
[ 0 0 2 8 ] *5fflB<0«HBmWffl'&!|Wi. 

t4, *fMB"ni, hy> : Jx?. 

[ 0 0 2 9 ] 5Efc, frRiKft&&ft<;L fflMS&Jlltft; 
KMm»# (CMOS) ftfKlilKira^*>»l£(c£ v 

^Sil^nSSIWMIh^y^^ (NFET)&tfp 
atffa«h5^^^ (PFET) Wp|***tl. C 

fc, NFETff 1 1 1 O0>p3!3H£ffiK« 1 3 

Itffi l 4 1 , htfi 1 4 «1t£fo«iBilll£JB(£3;h. 
|,l^nly-X/FHyUll6J:^tf, 

(c. PFETSf 1 7tfmmi ocr>nmmm\tmmi s 

tfl 9fc, y-MMl 9«Sl<Ollt}D-)tM 
ltt^pl!V-x/KWyffitf 2 0i:*-£tr. 

NFETSt/PFET*?(i, SiM^f-drt^ l&tf 
^—9-2 2tJ: ^aj^^*^ 

[0030] ^mmmmm^vmtttz. rnmmrn 

fc. MW^^yfytlt MC3 0±t, ;\*yr3 2 

ttifflsam&o) mm3A , Rtma5m®3 5 

tf. *fMH*).r05j&fc:HU 7°7^'3 1 , ^'UT3 2. 
Sa5m©3 3 , 18Sft3 4 , &t>TfgB€ffi3 5 Sr*tf3 
>r>^«JSSS^-^< 1 1 1 afcfrftfc J: Oft 

[003 1 ] 1HBlKftftg'Mtt&*:. JMKIs!ftEIMt3& 

swfcKttHii&ii. h p>f-4 1 &tw 74 2 zmm 

WMA 3rtfcXyf->^**£fcfcJ:i3Jt&j«tfi4. R 
«flsl4 3WTOi. £tMa&JHUBEtt4 4&tfl8 

m« 4 5 #*Sq£-f & . 04 Tli, h V y+RWU 7 

#*, xvtw&a 6Rmm&m4 nzx vm&tix 

Vi|>„ *5£0Ji<7) i tf>j£KR| t , IfttttJI 4 3 & V 4 5 , 
6«(gllift£tt4 4 , 6 , AtfEtt&JU 7 



[0032] 2M^Vv-y«jtc7)X.yf-y/ • 7 4 - 

i-vzmmmt&^j 7« i , *sMBomBi(n«»^ 

[0033] «rE<0RW4*»ifl^SW*||iWT* 
**. 

[0034] 7m\m^i\L^ntzfrmwmm& 

i ) MR 1 , Ft 2 y A z 

liTMttLi. Na, K, Rb, Cs, Fr, Be, 
Mg, T i , Zr, Hf , V, Nb, Ta, Cr, M 
o,W, Mn, Re, Fe, Ru, Os. Co, Rh, 
Ir, Ni, Pd, Cu. Ag, Au, Zn, Cd, H 
g, B, Al, Ga, In, Tl, Si, Ge, Sn, 
P b , As, S bRX/B i £-&tsy>l—Tfrt>miRZtl 
hjmX'h*). Mt(iB, A 1 , Ga, In, As, 
Sb, Si, Ge, Sn, Pb, Zn, Cd Rl/UgX' 

hh. ttz, RH&mimxh*). R 2 (±*s-fL^, r 

Wbft, ^hn^yK -b'J^ (nitryl) , JgS^, ^ 
(nitrile) , VNnyy-ffcfe, T^'H, T^n^r 

(i^-c-feo, *X7^. su^Kfi, tu-;k 
y, r;Pv-y, xf-fy, x-f^, K-fbft, - h'J 
/u. -fy-hu/k r;u^>-, tK5y>, 
h°y^y, a^s^b^), ^~yym 

7W)t>* Wm.i&, RU'*Z$ts?')\/-7°frt>m 
iRZtiZ. ttz. x^l, y^0, a.V'z^OT'$>0, 

x + y =7tmMcr>m^-mx'h h . 

[0035] i i ) T^\tW. 

/U, x-r/k 7;kftH, ^hy, 7x^-;k 
xxr;k 75 7;P^-hy;k ^oyy-fb^-fl: 
7j<«, M-ftK-fk**. f-*x-fvk r$y, yT> 

Ji, -hnr;P^;k r;Wf;mi»B, »tf£*i4><offi 

c*,-c xl 7!VtiyfrhffifcZi\h. 
[0036] i i i ) EWGtm 
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ti**7>fy. S'jyigfi. 7>J-;k 7$y. 7;i^ 
y. .x^-try. x~f7k ttrtSft, -hU/k 4V-b 
U;k Ttvyv, f'J^'y. asHBS-ft^fij, rF?t 
Ho75k y\*-?ykfc;kk7$ F. S"y 

ft. &tfT;Wf-y$rif#£i;h.4. ^T^ffi&^gsJlffl 

-. S/Xfyl^-. £fc(ixM77*f-7l'-B. AUG 
a. In. AstfciiSb jfcSflSft ; 3 T^UT^ 
yiCpWHjifcliCpjMoHji^i^ itL^fi: 

ti. 4-&< fc t> l ^*»ftft^tt£ft*^j£9 . d 

*UiMe 2 A 1 H (NE tMe 2 ) ; (Me 3 N) A I 
H 3 ; (EtMe 2 N) A 1 H 3 i^(i (Et 3 N) A 1 H 

({HLi*U4«*-C^8Stt»^3 0%WT) . **Wfc 
C B -C, 2 r/P*>^E3&»<9jSSiR«sW:ILftifc{l»jtt 

[0038] r^A^frfc^^fctoOTfJKMfliK^ 
i ) MR 1 , R 2 y A 2 

ZZX'MitLi^ Na, K. Rb, Cs. Fr, Be. 
Ti, Zr. Hf . V. Nb. Ta, Cr, Mo. W. 
Mn, Re. Fe. Ru, Os. Co. Rh. Ir, N 

i. Pd. Cu. Ag. Au. Zn. Cd. Hg. B. 
Al. Ga. In. T 1 . Si. Ge, Sn. Pb. A 

s . S bRX/B i *^ts7)V-7frhmRZ1Xh7tmX' 
£>9. ffiitliB. Al. Ga. In. As. Sb. S 

i. Ge. Sn. Pb. Zn. C dRX/H gX'foh „ £ 
fc. RWiC^CgT/^k ifcttC t -C„y?n7 

^ >vxh 0 . R 2 Ji7j<»-ft;^. 7;Mr;k 7;i^- 
;K v?o77k>-— ;k 7U-;k 7;Mfy. iitVif.— 
Jk 75 F. -f$F. tF^v-'F. 'jyftft. -hDy 
;K ~ htl;> (nitryl) . filing. ^F'J;l- (nitril 
e) . J\uyy-\tVn. 7^'F. T)V?*is. v-o^. 
i/'J;k &VMii£>^ayy-fL. X)Vi^y\t. ttzii 

*4immm%tt?)i>-TfrL>mmztihR®.?x'fo 

tk.fcv>. A(i*x7-fy. S'jyiSJfi. T'J— /i^. 7 
$y. Tivisv. Af-h'y. x-fvk BMBBl - Ml 
;k >fy~M;;K 7A-7-y. 7A^y. 



1 . y^0. Rl/z^OX'h'O. x + y=jtmM<7) 

WHsx-hh. 

[0039] i i ) ^vSti$ 

/k'x-r'k 7;i/ftF, thv. K, 7x7-;k 
x*x/k T5>. 7>k*;i<-Fy;k ^o^y^-ft 
^-riuafc**, f-^rx-x/k 7$y. isT> 

-ha7M;K W^ix^I 

c 5 -c 12 7/i^y#^?t)££ft.l>. 
[0040] i i i ) ffig&ftffll 

mzmnnznm. te&fo<v£%&i&»t 
mmmtism^izmz'Mnztix t ± < . -tfifct 
ii*x7<y, ffi'jyig^. ru-;k r$y. 
y. xf-h'y. x-fvk K^ft. -h'J/k -fV-h 
'J/k Ti^y. f'Ji/y. a^^-fL-^O. rb5b 

7JMa. v-^oryk^-y. 7^3-/k *X7^vSft 
ft. wr;^y^fc-*%^iii»<, ^ToffS<7)^!iD^j 

(i. Sl:T'^vStt^3 0%gJKS: [ Sfel.t3§#* : 5rV\ 
[ 0 0 4 l ] 4-&< 1 1. 1 o^T/P^fyk^S-fb^ft*^ 

h>jxf-;p-. *fc{iMj>fy^f-;P- % h'Jn 
7°oh'^-. MJ>f yTobVP-. MJnT'f;!/-. h 

•j^^yf-^-. t/ttex^s^^-B. ai. 

Ga. I n. AsiftfJSb ; f rh7 
xf-;p-. f h77i-;l--. 4/t(irh7 n7'f-;l^- 
S i . Ge. SnitliPb ; >-'x^-;U 
-. S^(i^y7*f-;>-B. Al. Ga. In. As 
4fcliSb*Sfc!|tL SHtfll, 7-y-fCft. m-fbft. 3^7 
•ftft. C P , T5F. xVf-^TS Ft^tir^h" ; F 
'jx^-. F'J-fyT"^-. FUn7'ohVP-. F 

y y ro tr^- . f u n 7"^-^- . t tziix^wj^ 

f-;U-B. A 1 . Ga. In. A s ttzliS b F D*f- 

;ursy. yxfywwsy. ^^ux^rs 
y. *^(iF'Jxf-;kr$y ; ^^-/kt^Ji^'x^ 

Z n . C d */i(iH g ; ( ^-ot^yfyk 4 C r ; E t 3 
Pb (^^yb^fy) ;Cp 2 Me 2 Zr; (MeN 
C) 2 PtMe 2 ; tfcliCp I r (C 2 H 4 ) iffi&ttL 
S. iiTCpli^n^y^^'x^i^JiftS^ 
n^y ^ x - x/w-c* 0 . C 5 - C i 2 T)Vij y-m izftt 
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tVk n7'f-;k §S27>;k 3f?3 7"f7k F'-MfVl/ 

•c^stta«3o%WT) . s*wt:c B -c 12 r;^ 

[0042] TfrT-n^te&^fctonWmftfA 
i ) MR1 xR2,A, 

IltMliLi^ Na, K. Rb. Cs. Fr, Be, 
Mg, Ti, Zr, Hf, Sc, Y. La. V, Nb, 
Ta, Cr, Mo.W, Mn, Re, Fe. Ru, O 
s, Co. Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In. 
Tl. Si. Ge. Sn. Pb. As, P. SbRX/B 

i i^yiv-rt^m^fihimx'h^ . 

Bi. As. Cr. Zr, Cu, Co. In. Ir. F 
e. La. Mg. Mn. Mo. Ni. Os. Ru. Tl 
*fcllWC*$. RMiC^CsT^-Zk C 4 

-Cuy^nTi^-;!/, £ftt2C 5 -c 12 7y-;kt' 
£>9. R 2 fcMc*fl3Hj, 7;Mf;k T;k^--;k 
7;k^-;P. TU-;k 7>k*y, #/k-Kx;k TS 

U/P (nitryl) . ffi|gt£, -Mi;P (nitrile) . 
fVWM. Ti-'F, 7/ka*^. ^n*>\ 5^J/k R 

^R2{i(3)-c7)E{4^-CJ)-9Tl.. *3?5:<T*>J: 
v\, Aii^7-fy, ffiyyig^, 7'J-;k 75 y. 
7/i^y, .xf-t'y, x-f;k mm. -M/;k A 

y-b'J;k TlVTV. T)l>*>, bF^v'y, t'Jy 

y, mmmmm£ik-&w». jmm=F. v-/7iss, ^ 

Ur'y. Eigigig, &V>k££tf^-7>£>3IiR§ii 
1. y^0. RVz^OTh*). x + y=7E*M<7)aH t 

Arc* 6. 

[0043] i i ) ^FvSttig 
;k x— r;k 7;krtF, y"hy. IS. 7i7-;k 

x^r;k rsy. r/k^xhy^k wyyfcfflk 
"rMtmtim. f-*x-r;k rsy. S/7y 
-fy^rviss, f-*>-7yi?^, y'j^-y 

?i. -hoT/K/k t^hsiwl MArft^co?! 

»*4**W{c , C 5 - C , 2 7iVi] y ill. . 



[0044] i i i ) &ftsan*4 

tf®£mzmw% tin & . ft^ftossgttSrisw-rsfc 

nfet{i*^7-f a ry-;k rsy. 
7/i^y, *f-t*y, x— f/k WM. xMJ/k 4 
yxhy;k T;Py-y, ey^'y, iisa&Mteft. f- 
h7tKP77y. v^;kivkk7$F, *aH*# 
>"-y7fSS, i^^n7;^k 7^3-yk **7 

[ 0 0 4 5 ] ^< t i> 1 oc7)7;k^x;k%W'f^fe* 1 
-Co. Mo. Fe. Mn. Ni. Ru. V, Os. M 

giftlic r ; t'xxf;Ky-ffy-. b'x^y-fe'y- 
Co. MoJ^iCr ; M)7i~;HBi, Sb£tz 
it As ; F'Jfc'x;kKDy ; Fy^Cp-Sc, Y. L 
a. Ce. Pr. Nd. Sm. Eu, Gd. Tb. D 
y. Ho. E r. Tm. YbtfcfiLu ;f h5CpT 
h. Pa. V. Np, PutWiAm; hVZ7 0)l"( 
Uv»7A; CpCr (CO) 2 ;Cp 2 ZrMe 2 ;Cp 
CuPEt 3 ;CPIn;CpIr (y^jT^yl 
y) ;CpPd (7'J;k> ; CpGaMe 2 ; CpGa 
Et 2 ; (y^Mtyiy)FeC0 3 ; (v^OjJ" 

h7X» Fe C0 3 ; If;P7in-t> ; Cp 
Mn (CO) 3 ; (y^D^h'Jxy) Mo (C 
o) 3 ; NdCp 3 ; SmCp 3 ; ScCp 3 ; TbC 
P 3 ; T 1 Cp ; Cp 2 WH 2 ; (^yfl/»W(C 
0) 3 ;CpRe (CO) 3 ;CpRh(CO) 2 ; Ir 
(T'J)l-) 3 : Pt (T'J)l-) 2 ; C p I r {v?xiJi? 
'9* S J*» ; [Ir (OMe) {i/fuXff&M 
V) ] 2 ;aVRu (\/9xi*9 9*\/**) (TV 

o. Cs-c 12 7Wy : mmm. ?ul tizitmt 

$ix4^^k Xf-;k ^fyrotVk n7>;k %2 
7"f-;k IS3 7"f-;k h'J^^k^y^k *fc(ift<0» 
IHoafflBI t is. H SfiS^aSl^tMl? . 
[0046] *;U^-^#^«<Ofc«^lBIBma 

i ) MR 1 , R 2 j, Aj 

Cit'MJiLi, Na, K. Rb. Cs. Fr. Be. 
Mg. Ti. Zr, Hf, Sc, Y, La, V, Nb, 
Ta, Cr. Mo.W. Mn. Re, Fe, Ru, 0 
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s, Co, Rh, I r, N i , Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, A I , Ga, In, 
TKSi^e^n.Pb.AsJ, Sb&t/B 

Ru, Fe, Co, Os, Cr, Mn, Mo, Ni, R 
e, Rh, W, Ptltai rX'foh. ttz. R'ti* 

ivtf- )ix-h o . RHtAimitm. 7;k*/k nvr- 

;k is?U7)V>r-)V, 7'J-/k 7/l^y, 
;k 7SF, -fSH. tF^'F, 'J yflift, -hDy 
;k (nitryl ) , IgSStS, -F VJU (nitril 

e) , AnyWfctt, 7>-'F, 7^3*^, v-ndfv, 
>-'J/k RVZti^wwyy-fk, *;k*y-ffc„ ttiii 

R'at/'R^iisi-oiefi^T'fto-ci), *iv%< 

Xh£^. A«*X7-fy, I'jyi^, 7i>-;k 7 

$y, 7;k^y, ^.f-h'y, x-f-;k man, -f<j 

/k -fy-F'J/k 7/k*y, th'7y>, 

y?n7/^y> r^3-/k *x7-fygm, 

xSl, y^O, ayz^OT'^O, x + y=S|M« 

[00473 i i ) ^vSttjg 

;k x-r;k T;k7-'tF, ^Fy, 1L 7i7-/k 
ixfik TiV. 7^/1^ FU/k Anyy« 
^-fLRlbK*, f-*x— r/k y7> 

?4, - Fa7>k J f>k 7W;«. at/.Tix^Oii 
[0048] i i i ) ffilSMJ 

n^tc{i*^7^y, ffi'jyiStg, 7U-;k 75y, 
r;k^-y, xf-fy, x-f;k RMbft. -FU;k -< 
y-FU/k 7vk*y, trys^y, ttXa&Mb&ft. r 
h5th'D77y, vv<?-;k*;kA7$ F, jzfflKft 
V77i§S, y?D7/^y, T;P3-;k **7 

[ 0 0 4 9 ] 1 1 1 mtitVX-lV^Mtt&tyfr 



C0 12 ; Fe (CO) 5 ;Co 2 (CO) 8 ;Ru (C 
0),(1, 3-^D\Wxy) ;Os 3 C0 12 ; 
Cr (CO) 6 ;CpCo (CO) 2 ;Mn 2 (C 
O) 10 ; CpMn (CO) 3 ; ( is^a^y? F >JX 
y)Mo(CO) 3 ;Mo(CO) 6 ;Ni (CO), ; 
Re 2 (CO) 10 ;CpRe (CO) 3 ; CpRh (C 
O) 2 ; Ru 3 (CO) i 2 ; W (CO) 6 ; CpV (C 
0) 4 ;CF 3 Co(CO),;Pt(CO) 2 (i^n* 
UZ-VisV) ; Ir (CO), (j^o*?***'** 
y) ; (CO) 4 Fe [P (OCH 3 ) 3 ] ; (CO) 4 F 
e [N (CH 3 ) 3 ] StA'CoNO (CO) 3 tf$£tl 
S. ^T'C P te^?n'<y?i;x-/k*£Jitt#i'? 
n^y ? *; - x/kc* 0 . c 5 - c , 2 r;k& Kjt 
», ?UL 4JtJ4J*jtttfit4^f-/k x^k >f vro 
hVk n7f;k^27'f;K^37'f;k FU^f-^ 

[0050] r;Padf ^**-fl:^»<0fc«><!0 bu!B»4S 

i ) MR 1 , R 2 y A 2 

JICT', M(±Li, Na, K, Rb, Cs, Fr, B 
e, Mg, Ti, Zr, Hf, Sc, Y, La, V, N 
b, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, A 1 , Ga, In, 
Tl, Si, Ge, Sn, Pb, As, P, SbSl/B 
i i^tst'lV-Tfr^mRZK&KmX'fo*) , jfil:IJ 
B,A1, Ga, In, As, Sb, Si, Ge , T 
i, ZrifcttHftJii. £tz. Rm.7)Va^^t 
fcli^ytfcO. R 2 ti7j<Stt, T/Wr/k T/U 
^r-;k y?DW-/k T'J-;k T/P^y, 
*-/k TSF. >f SF, hF'7^'F, 'Jy-ftft, — F 
Oy;l/, - F 'J^ (nitryl ) , igKig, ^F (nitr 
ile) , >suy>Wfa, T : JY, T)Vn*is, vodf 

^u^atfiiife^Nnywt. ^k^y-fk, ifc 

<xtJ:v^. Aim7^ y, ayyiag, ry-;k 
r$y, r;kvy, *3-fy, x-f/k S-ftft, -F 
•J;k 4 7-M;;k TMrV. T/k^rk, tKyy 
y. f'J^'y, ffiRffiXm^^^Hi. *m«4HF. 
7^S, i/9uT)V*rv, r;pa-;k *^7>fyi§-ft 

[0051] i i ) ^jstta 

;k x-f-yk 7;l/r't F, ^Fy, IS. 7x7-;k 
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x*r/k 75 y, 7;k J f;UxFU/k ^n^y-fLUtfl: 
?J<S, t^tSW, f-sj-x-T^k 75 y, S/7y 

?i, -hnr;W/K RXfiZtibmi 
£tt£#t??>-7^ii^£ix§. »atl4s ^vStt 
$Jia*8<j£, c 5 -c 12 r;^y*^ffi^§iil.. 

[00 52] i i i ) ffiggfthfflj 
■■fiffiW^S^ScWflrr/kndfs^tWft^ftO^^. 

yi$§, T'j-;k 75 y. 7;i^y, xf-ty, x- 
r/k BMbft. -h'J;k -iv-hy/k 7;k>-y, tr 

/ktvk^7SF, ^WDMH 1 , J"y7ig«, y?nr^ 
ry, r;i/3-;k fBMBBL &tf7yk*y& 

0)3 0 %W£* tohhK&Ktcw 
[ 0 0 5 3 ] *Jwfr< 1 1 1 0(D7^3^ytt^!fti> 

OCH (CF 3 ) 2 , 0CMe 2 (CF 3 ), OCMe 
(CF 3 ) 2 , OS i (CH 3 ) 3 , OC (CH 3 ) 3 , OC 
(SiMe 3 ) 3 , *7t{±OC (CF 3 ) 3 Li, Na, 
K, Rb, Cs, Fr, Cu, Ag, Au, Hg^JtJi 
Tl ;fh7^hJfk rF^xh^, rF7--fy7 0 
nrffdf^ tF53S3 7"F*><, y-hyJ V7>*>\ 
Thyyh^->-. fb70CH(CF 3 ) 2 ,fh70C 
Me 2 (CF 3 ) , fh70CMe (CF 3 ) 2 , rF?0 
C (CH,) 3 . f"h50C (SiMe 3 ) 3 . fh70C 
(CF 3 ) 3 *7t(i-fh70S i (CH 3 ) 3 Si, Ge, 
Sn, Pb. Ti , ZriJtliHf ; VO M V7°o^ 

9 * MMV7*tt;i«?j<\ b'J^27'h^^. F 
'Jn7>3->\ MMV7>*>\ F 'J F*v\ F 'J 
XF*^, FUO.CH (CF 3 ) Z . F'JOCMe 2 (C 
F 3 ) . F i) OCMe (CF 3 ) 2 , F UOC (C 
H 3 ) 3 , FUOC (SiMe 3 ) 3 . F'JOC (C 
F 3 ) 3 , ifcliFUOS i (CH 3 ) 3 , B, A 1 , G 
a. In, P. AsifeliSb ; Et 3 Pb (^fV7a 

ft, i*ife*«Cj-c, 2 r;u*>i«rtfc»)W. ?UL * 
[ o o 5 4 ] 7 $ j ^it^mtzibcowmmm^ 

i ) M R' x R 2 y Aj 

::tMliLi v Na, K, Rb, Cs, Fr, Be, 



Mg, Ti, Zr, Hf, Sc, Y, La, V, Nb, 
Ta, Cr, Mo, W, Mn, Re, Fe, Ru, O 
s, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, P, Sb&tfB 

i ££tr*ou-ra»&jBS?3iiSjc*?* *) , tmut 

B, Al, Ga, In, As, Sb, Si, Ge, S 
n, Pd, Zn, Cd, Hg, Ti, ZrifcliHft 
**. ifc. R^iT 5 R 2 Ji*#lfc;». 7^ 
^;k 7yk^--;k y^nr;^-;k, 7D-/k 7A- 
dfy, #;k~Kx;k 75 F, -< 5 F, tF'^F, W 
-ffcft, -ho^ -hij^ (nitryl) , ffiggjS, -b 
U/P (nitrile) , ^ny'y-fbft, 7>-'F, 7;P=Jdf 

tS, 7'J-/k 75 y, 7/l^y, Xft>, x-r 
/k -F'J;k -fV-MJ/k 7/k^y, 7^ 

*y, tvy'Jy, fjyx ffilMXifc&fb&«K * 

»R#*, i"y7&£, j/?DW^, 7;1^3-;k 
tf^-cBMBto. 7;u= s f i ;r>, 

0, x + y =7UigMiOS : FfiT-|)l). 
[0055] i i ) ^vStt?g 

;k x— r;k 7/kft F, y"Fy, 1§, 7x/-;k 
xx-fvk 75 y, r^df^-h'J^k ^Nn^Wl^-fL 
y-^-fL^-fbK*, f-^x-f-vk 75 y7> 

K^, 4v>-7yigs, ■f-^^ryiffi, i^ua-y 

ilij, -HomyK Trt^HiREL SlXiii^O?! 
[ 0 0 5 6 ] i i i ) ffiSSsJPffl 

■«»fSf6i^J>i>^W^75y-ir^^*o^, -Ik-^ 

7^^ fwj§-£, ^ti<7)^tt^ffi#-ri>^(c, it 

Tt>J:<. **iiofci4**7.f y, ggy^K*, ry- 
;k 75 y, 7;pyy, ^.f-fy, x-f/k K-fk^, 
xMj;k -fV-F'J;k 7;k^-y, fj^y, n«SR 
^-fL^-ft, r F 7 1 F n 7 7 y , ^ f-^*^A7 5 
F, *SIWMHF\ v'x7i§S, v^o7;Uy-y, 7;ka 
-;k *7s7^y|g«, aVT/Mfy^rif^iit 
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[ o o 5 7 ] ^ < 1 1 1 s y ■klttt^mfrbffi 

(v"yf-;kT$y) . fb7^ (v^f-^rsy) T 
i . Zr, Hf s Si. Ge. Sni^tiPb ; ^'Xf- 

; fx yy f->vr s y 7>i>yyi&im ■. m e 2 z 

n ( MIxf-^TSy) 2 ; :y'xf-;k7 5 J : JX ^)VX 

tv-tv ; by* (yy^;ur$y ) *^7-fy ; by 
x (v'y^rsy) ryf-*- ; hvx (yx+)V7 

sy) 7/l/yy; b'JX (v;><f-;P7$y) x^t'y ; 
hDXh'X ( byyf-/kv-y;k x^fy-ATS b ; t' 

x(^'y^75y) ( buy^xf-^x^-u-y^r 

$y) TVPS-'/'A; (CO) 4 Fe [N (C 
H 3 ) 3 ] : Li. NaifcliKN (SiMe 3 ) : ^y 

9 y* 1-)VT ^j?y?)V\ yx.^-)i>7 s y t>vx 

X ■ ^ty7f;l/7Syy^^Xfy. tfzli b 0 

xy*i-)VT$y ( b'jy^xf-i^y^rsy) 
ytf-Stti. z.tie>tfmw7$.ytMz, c 5 -c l2 

[0058] y y^m^^t^mcotcisbcowmmm^ 
ft: y >im^\t^m<num%wmmM%&m±. & 

(D£olzffifcZti&. 

i ) MR', (PR 2 3 ) y A z 

Z1X\ M(i:Li. Na, K. Rb, Cs, Fr, B 
e. Mg, Ti, Zr. Hf . Sc. Y. La. V. N 
b. Ta. Cr. Mo.W, Mn. Re. F e . Ru. 
Os. Co. Rh. Ir. Ni. Pd. Pt. Cu. A 
g. Au. Zn. Cd. Hg. B. Al. Ga. In. 
Tl. Si. Ge. Sn. Pb. As. P. SbRtfB 

Cu. Ni. Pt. Ir. C r££«MoT'&.S. £ 

R l R1fR 2 lZA<.miW}. 7)V*)V. 7)V>r-)V, y 
?nT/k^-/k T'J-Zk 7)V*y. ti)l>#—)V. 7 
Sb. A 5 b'. tb'^'b. >jyim, -hoy/K - 
b'JA- (nitryl) . lligtg. -b'J;P (nitrile) . A 
o^Wtft. Ti^'H, T;P3^>-. i/D^r^. yy;k 
Wdii^Ao^XL x/k+y-ffc, 2£f2y^-fl;I8 
S*^^tf^VP-r*^S^§ixl.iefi^T'$) •) . R 1 
&tA*R 2 Ji|B|-^E<a?T'&oTi, -?-d-C&<TiJ: 
t\ A(i*^7^y, ffiyyKJg, ry-;k rsy, 
7/kvy, xf-t'y, x-r/k ffiHbft. -h 1 ^. -f 
y-b'J^. r^y-y. r/k^y. tb"7^>. t°ijy" 
y. mmmmm^t^ ^n*^. W7i§s. y 
y-nr/Uy-y. r;k3-/k #7.7 yl&fkft. r^-* 
•J fv, SISigiS . &tf*£-£t^-rA^jiitR Sit 

i> . fi S^0l2{2ln o" § ft l> W&FtX'h I) . 

1. y^0. &l>'z ^0T'it> 0. x + y=jt^M(7)^ 

fflt'&S. 

too59] i i ) T^-mm 



/k x-r/k T/l-ftb'. y"by. 7xy-;k 
xxfvk 7$y, T/k^xb D;k ^ny-'XLpWL 
7m. t^tlttl. f-tfx-r/k 75 y, i/Ty 

m&. 4vy7ym&. f-^ryi&g, yva-> 

xbnr/Mr/k tj^/M. &tf.rii.£>?>?l 
£ft£#tfy^-7>^iIJK3;*xl>. ifiiCti. ^Jgtt 
fS(i»*e^c c 5 -c 12 r;^y*^ii)i!c§ni>. 

[ 0 0 6 0 ] i i i ) feS^jD^J 

Jp$tiTi,J:<. ztit>i,zi,i*X7 <y. ffiyyists. 
ry-Jk rs>. r;kv-y. xf-h'y. x-f;k K 
{Hft. -b'J;k -fV-byyk T;k^-y. ty^'y. 
aSif^-ft-^ft . r b 7 h b o 7 7 y . i^'y f-;^k& 
T5b. *aH&HK ^-y7JS«. y?n7^y. T 

;P3-;k *y-7-r ys-ftft. ai/'T^y^f ^.t 

[006 1 ] Sii^filgS^I^-ftfi:. C P C u ( P E 
tj),c P Cu (h'j7i-;m7-fy). (»3 

7"b^f^) CuPMe 3 . Pt (PF 3 ) 4 . Ni (P 
F 3 ) 4 . C r (PF 3 ) 8 . (Et 3 P) 3 Mo (CO) 3 
ifclilr (PF 3 ),HfK6. CiTCpJi^n^ 
y^yx-;l/^^{iftS>-y*o^y^iyrx;l^^fig 

D. SfJ : fr*y.7^ytr#tfC 5 -c 12 r;k^yai*i(c 
mm. ?L-(b. */;{4»jttS*i4^^;k xf-;k -fvr 
nhVk n7"f-;k H2 7f-;k ^37*f-;k byyf- 

;kvy;k ttdm<?)mMcDW.Mmz£&, he^s<7) 
[0062] ww&ttit£mcotzwimmfm-& 

ft : ffilSiS^r^L^ft<7)»5i=5rBulg^?I^ft(i. ^ 

i ) MR' X R 2 y A 2 . 

MJiLi, Na. K. Rb. Cs. Fr. B 
e. Mg, Ti. Zr. Hf. Sc. Y. La, V, N 
b. Ta. Cr. Mo.W. Mn. Re. Fe. Ru. 
Os. Co. Rh. Ir. Ni. Pd. Pt. Cu. A 
g. Au. Zn. Cd. Hg. B. Al. Ga. In. 
Tl. Si. Ge. Sn, Pb. As, P. SbRX/B 

i z%*s?)i>-7frhwsi$i\himx'h o . utmzii 

Ti, Zr, Hf, Si, Ga, Sn, Co, Vifcli 
Cr?*4. £ , R 1 iiffi®t&X'b 9. R 2 UrtSWfc 
ft, 7/Mr/k 7;k*-/k y?D7;^-/k T'J- 
/k 7^y. *;k1f-yk TS K. >f S b. th'5y 
b. yy-fLft, -boi^/k -b'JyP (nitryl) . WM 
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tiL - hV)U (nitrile) , Anjr'>«, T S JY. 7 

UfRtt. 7U-/k 7$>, 7;^V, X^-t'y, x 
— r/k Kttft. -hU;k -f V-HJ/k 7/k> r >', 
7/i^y, tF?yX eyVv, ssftxaHMte 

-;k *X7-fyi^tt. 7/kf'Jf'y, ffiii^iS. R 

ftSEtiffT"^. x^l, y§0, Mz^O 
T"£>9. x + y=7C*MOW : ?flrC*l>. 
[ 0 0 6 3 ] i i ) ^vSttJg 

/k x-f/k 7/kftF. ^hy, ig. 7x7-/k 
x*f/k 7$y, 7/i^/iz-Mj/k ^oyy^-fL 
t^«ttf, **x~r/k 75 V. isTV 

-hn7/Mf/kT/Wf/HHIWL &V\I*H!>tf>fi 

i»i**Wfc:, C 5 -C u 7/l^y^flti£$ft|,. 
[ 0 0 6 4 3 i i i ) ffiRffiftffll 

36JII3 fit i J: n . iM^W^ft^Scfl^r? 

-*-sfc*>fc, ^EfiMfc^tfa^fciiJnSfiT t J: 
<, ZtiUziiftxy jy, ffiuy&ig, 7U-;k 7 
$>-, 7/Ua/V. *^t:>, x-r/k -h'J 
;k -f y-Mj/k 7/k>-y, eys/y, «*afcWfr& 

ft, f h5tKD77^ y^f^ATSH, 

V7 7iga. y?n7/^y, 7/P3-/K * 

zyoMlkW. RVT^yKt'tftttiZ. £t*> 

[0065] nrnzmmmm-smt. ti <n 

0 3 ) 4 , Zr (N0 3 ) (l Hf (NO,),. Si (CH 
3 ) 3 (N0 3 ) , RuNO (N0 3 ) 3. mttfv*?^ 
Sn (N0 3 ) 4 , Co (N0 3 ) 3 , VO (N0 3 ) 8 ifc 
HCrOj (N0 3 ) 2 *»fett9, £*1<3#C 8 -C 12 7/I/ 

10 0 6 6] ADy^t3Br*^t^»<0fc«>^iIWfl(S 
ffl^ft : ^nyy^ft^W^ft^iFSS^stilg^^ 
ft(i, 8tf>J:3fc:fllJS3*i4. 

i ) MR 1 , R 2 y Aj 

ZZX\ MliL i . Na, K. Rb, Cs, Fr, B 
e , Mg. Ti, Z r , Hf, Sc, Y, La, V, N 



b, Ta, Cr, Mo,W, M n , Re, F e , Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, P, Sb&tA'B 
i ££tf?>-7^jM^$ix&7CfflT'&D. WtUzli 
Ti, Zr, Hf. Si, Ga, Sn, Co, V&tdi 
CrThh. ifc, R'JiAn^'y-fLftT'^O. R 2 Ji* 
SWfcSL 7/Mf/k 7/k^/k ^?n7/kv^/k 7 
•J-/k 7/1/* v. #/l^/k 7S F. A 5 K, tK 
V Wfcft, -hni/;k -h'J/l> (nitryl) , 
MRttL -MJ/I/ (nitrile) , )\u?y\\M.T'J 
K, 7/1/3*^ vn*^, i/>J;K RZfZ.tit><r)>\u 
y>it. x;^vt, ifctt*/MU**flc££ttf''/l'- 
ra^aflKSfiiEfii/PC* 0 . R»&tf R»liH-*)K 
ftTO&oTi, * 3 tin. A«2*X7-f 

k ffi'jywi, 7U-;k 7$y, 7;k^y. xf-t' 
>, x-f;k K-fLfe, -hU;k 4V-MJ;k 7;P 
^y, 7;^y, hK5^>, b''Jy>, g*^^5t 
^ft. T^Stt^, ^-y7JgS, y?oWV, 7 
;l^3-;k *^.7^yS?-fbft, 7;^Ur>, mm 
!§, au r *Sr#tf^Vl^-7>A,StR§n.5., ffiS<7)E(i 
^$fL^IB{i ; f--C'S).5» <> 4fc, x^l,. ySO, SIX 

ziOTfcO. x + y=7aHM<OJK : FfiBT*«. 
[0067] i i ) ^?Stt?g 

/k x-r/k 7^rtH. ^hy, i§, 7x7-/k 
xxr/k 7$y. 7;^;k-hU;k ^Nn^V-fL^-fl: 
**. ^^kJRft**, f-^-x— r;k 7Sy. >-7>- 
Kt§. -fV^7>Kifi, f-^>-7yi§iS, y'j3-y 

?i, - ND7^= j f;k 7/wf/wHBffl, xvcn^^a 

c 5 -c 12 7y^y*^ffi^§^i>. 

[0068] i i i ) ammam 

t&mftcoh h^rnitc^yyim^mt^^ 

f»*. -f^ft^5ttt^K#tl»^ftt, 'fllib5ffi(a^ 

>, SUy^s, 7'J-/k 7i>, 7;k^y, xf-t' 
y, x-r;k iS-fkft, -h'J;k -fV-Mj;k 7/1/ 

y, ^^-/U^;k^7SH, ±mm=F. i^yytm. 
>-^n7/kVy, 7/i/3-/k *X7-ry|g^ft, st^ 
7/l/*y«rif*«*4ns. ^T^fiES^MiJU, 

[00693 nm^wmwrnm^mt. r i c 1 4 , z 

nCl 2 , ZrCl,, HfCl,,A]Cl 3 , SiCl 
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4 . GaC 1 3 . SnC 1 4 . CoC 1 3 . v^f-A—. 'J 
X^A— . £fc{±;y>f V:/f-A— A 1. B> Ge, Si 

i o o 7 o 3 u /i^mi^^£a^ffiixjEm B t-& 

J:5fcfi!l£S;h.S. 

i )'MR', R 2 y A z 

.I^T*. MiiLi. Na, K. Rb. Cs, Fr, B 
e. Mg, Ti. Zr, Hf, Sc. Y. La. V. N 
b. Ta, Cr, Mo, W, Mn, Re. Fe. Ru. 
Os, Co, Rh, I r. Ni, Pd, P t . Cu, A 
g. Au, Zn, Cd, Hg, B. A 1 . Ga, In. 
Tl, Si. Ge. Sn. Pb, As. P. Sb&y'B 

i &iittr)]r-7'frt>&RZti&]t&?3>') . HCIi 

Ti. Zr. Hf. Si. Ga. Sn. Co. Vttzli 
CrX'fol* £fz. RMi^UAT'fcD. R 2 (i*SHt, 
ft. 7A-^A-. 7A-y--A-. y?o7;^-;K T'J- 
A. 7A^y. ^Atf-A-. 7$ h*. -f 5 b\ hK5y 
H. 'Jyftft. - hDy/K ^HJA- (nitryl) , ffiK 
-MJA- (nitrile) . ^O^'y-ffcft. 7^'. 7 

a=j^>-. vo^fi>, >-D;u. mf-z.tih<n>\u>fy 

uyKS. 7U-A-. 7$y. r^^y. x^fy. x 
—rA-. Eaftft. -MJA-. -rv-MiA. 7A-y-y. 
r;^y. th'^^y. t°y^y. gsSfSSfeWt-S- 

ft. y 7 7SI, y^nr/^y. 7An 

-a-. *x7^ySHfcft. ryK'jfy, ffiiHKig. a 

ixSieffi^T-J)-!.. ±tz. x^l. ySO. &t>*zS0 

[007 1 ] i i ) ^*Stt$ 

A. x~rA-. 7 At t K . ^hy. K. 7x7-A. 
xxf/l-. 75 y. 7/MfA--HJ/K y-'y-fl^-ffc 

7j<». yM-fL^fbkS. f^-x-f/K 7$y, y/y 

^fv>-ryK^. T^s^yl®. s-'J^-y 
?i. -f-n7M;k 7/L-3-;i«&. Sl>"rix^>«7)iF t 

Cs-CnT^y^^fil^^ixl.. 

[ o o 7 2 ] i i i ) &mmw\ 
ft^^tt&ax#-ri»^tc. vivmH-ifm. 



TtJ:<. ^it^>W±*X7^y. S'jyits, 7'J- 
a-. rsy. 7;^y, xft'y, x~fA. gffisft, 
-HJA-. -f v-Mi/k 7A-^y. tryyy. s^s 

it^ft. ThyhVvjyyy. ^Xf-A^A75 
F. *Sltt#?\ y7 7S, y^oT/^y. 7A-n 

-/k **7 yfg-ftft. mfT)i*v%Zii^$h 
[0073] tm^mmmmw^mt. n ( s i m 

e 3 ) 2 L i . NattlliK ;B(CH 2 SiMe 3 ) 3 ; 

<(Me 3 Si) 2 N} 3 -B.Al. Ga££fil n ; 

(Me 3 S iCH 2 ) ,-Ti . ZrttzlZHf ; { (M 
e 3 S i ) 2 N} 2 -Zn. C d ifctiH gfrfej&O . <T 

^A^ 5 -c 12 7Ao$y}gF*»B?. ?UL a-fcJiff 
[0074] l^T<7)Wi:. #2&HM«^I> t 

tz^^mmo^m^mmthtzmzm^ixh t 
<nxhh. 

[ 0 0 7 5 ] m 1 : HUlBMF E £ft£ffiffl-t 
.1 <7)0IJT1± . »«* i- C V D^UbCDim^K^mzR 

t/A \^mmmztiz>. 

[0076] ;\7-VJ>ttffimWMM-%mi. 1 U -y 
b/L'CO^y^yrtts 0 giO-fh^^fX (^tA-75 
J ) J\7-iJ2*t 1 g«>-'^TA-7SyS:^-tj'„ 7A-5 

-vj*^mmmm-&mz. i y bA-o^y?yi*i 
tc50g£?)hy^xA'7Syi; i g<7> b y.x^-A-7$ y 

Six. ^^cvDR^rt^ASixS. iffi 
•^•ft{i4 0 ,> CJ 1 ;^2 6 0°CT. ff®Wi4 O^Ml 8 
O^CT'^-ftSiX^o &m8Jg.im 1 0 O'CJ 1 ;^! 2 0 0 
°CT'J> D . ffjl^{±2 0 0°C7^7 0 0°CX'fo&. 

M&jfrcjfijii'?-*- s y^' ■ ijxx'hh. m\m.wm. 
nmthtnf)^ mm. *v>. *. b 

Aztii. Mm%Mitmimmx'h&. 

■thtz^Z, 7yt-7, bF^y'y. 7^'^*. % 

Rjmitfmxztiz o WM^m.-\m.mnry^=~Tx 

foh. Y4\Y&Wm:tfm^hf^z. iy^y. ; Ji»y 
y. ?ooy5y, ^U;U75y, sy5yA71fy^ri: 
«0y--f ^bW**, BUlB^M t -ttfc C V DRJET tai 
ASix. S70»Wi5Si^S«t-«lccVDRjaiPrtt 

[0077] 2^J±cr>m%:hti-mm 
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£*&«D^r< fc i> 1 -POSSjWffifSHa^tt**^* 

r. ^Mmzzwmzti&imm-mm&mm, 

[ 0 0 7 8 ] m : *vStt$*M$ft^«£;fr3; 

iOMf Ji, ■ *JSttifcWWfc3*i-*\ c v b ifctt a l 
IPRStt?R*'fejS 0 . W4$i4H>ira@J: 0 fcKffl-e 

[0079] *JIE££gflMttf> 1 o£\ H3 OfcjSSft. 

s . @ 3 o t^s fit i a . luf awRfi^ftttr > r 

[0080] i?M=5r i *i£tt. 9 ox:n»jgsnfc«fl: 
a. 

[0081] B?a^*^a«i, *Mt^jfcffiffiBnJt& 

[ 0 0 8 2 ] M3 : fflSffi&W&fa&m^i . WsTMtt 

* (ald) Kfojpmzmzikm. »^«. 

trv>f ?u5-$lx t- >j aa^ueesiii f - 2 o ore 

z rMH f i^tsm^m±mm. mmmm. 

[0083] : J)ua~^^t^wmmm^mt. 1 y 



S79M47 * - 5 ■ ijxxh h . IHfc&RB&tfifF 
tz, ry^-T. th'7y>. r^t*«. m37>^ 

[0084] ffi8UK£l&gftri;i4 0'C7 1 ;S2 6 O'CT, 
»il(C{±4 0'CJbSl 8 0 < C-WWbSfl*. »KSJK(i 

» i o ovjbsm 1 2 o ovt$) o . #attt 1 5 o°c 
Tbssoo-c-c**. suigfe*. mm. at^RStt^^ 

1 ) H f ^WH?igJI^?I-^!Ii7)^M 

2 ) ^vStt^-^' • 

3 ) %m\ 

4 ) ^vStt^-^ • fix 

5 ) z f ttwmmwMismnm^. 

6 ) ^stt^-^* ■ ax 

7) RJJ^lJ 

8 ) ^vSttvs-i; ■ xfx 

[0085] HiriB^«au i RJESiJ^7l.x (^ix^'iXByiB 
^f'/ri, 5RX/XT-/r3. 7) 14, 0. l»7bM 
lS-\ 4f®t(40. 5liMB!»8-f 6. ^vStt^X • 
V-WVX (X^-?72. 4, 6 S 8) (4. 0. 2£W 
S5^\ KBStU42»IBI»«lrt-&. ^-r 7 7-171)28^ 

ZrHft»!)0. 4^M2#«, -r=Sr*>^»0. 
lnm*%f$W„ ZmiTU. f«fS<l*ZrHf 
**JRtf)tfa*ffStt. 5 0nmT*4«t, 5 0 0-9" 

[0086] ff3i<?)*^ffi{4, 2oJ3Lh^M^|.B51fflf 
4 fc(4 2ofiLh<ofiB1jrttS:*t/IJffiS[¥fa 

S«^JSJi, BKI^RlRv S^b^HR. i3tt4^>f^ 
OffiO^*(4, fl!3lW)^*7*5lSfB, 4^J4*5KHtc^4 

j£i4* , i mmm smtM&ts mmmmsm 
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[ o o 8 7 ] m4 ■. wmm&&mm^hm i Fmttm 

4?ndr*xh>J lb&>S>IRJ&$ft* F - 2 0 0 RJCJPrt 

kessju *4<k3Whiitimmzti&. ald 

[ 0 0 8 8 ] 3 h£*1MRSPBil£1Mi, 1 U -v h 
/veyiyfyftlzs 0 g<?)C o 2 ( co) 8 £$tJ. .ro 

wtii, frwiKfia^*^^fc»rt-c»ftSii, urn** 

[0089] «ffiB«fla^ttli4'0X;BS2 6 0°CT\ 
jmM±4 O'CJb^l 8 0'CX-mt^til> W66A&lt 
tt 1 0 0*C7!>S*5 1 2 0 O'CTh 0 , *?iS£li2 0 O'C 

jssooxrca*. mwmn. sum. atPRStt^ 
i ) c o# ^mmmm^<7)m.% 

4 ) ^iStt^-i'* ■ #x- 

5 ) 

6 ) ^RStt^-v • #x 
7) 

8 ) T^m^~ : J ■ fix 

[0090] wmwgRVRmuvix ( ttL&xim 

XtvTI, 5X^7773, 7 ) tt, 0. 1#\P>S 

iS-JVVX (Xf 7 7°2 , 4. 6. 8) li, 0. 2gtf> 
S58\ Kfj«fctt2fWBI»tt1-S. ^f771M8« 

^-ffcnA/H^j&O. 4 flS2IUr 0. 

'M'MBWifiFapfirffStt, 5 00nmTft6OT. 5 0 

[00 9 1 ] mra<^)*^ffitt. js^iftiftct 

MCoSij, Hf Si !> NbS i 2s Pd 2 S i , P 
tSi x TaSi 2 , T i S i 2s VSi 2 ,WSi 2 , Z 
r S i ,*iT<Offii«Wr>Mfc£JUIL Atfffi**)*** 

li. ^<ti 1 o^HWmfl»£«K *JR4fclifl!W> 



[0092] W5 :«0>tf» 

m^mmwMM^Mt. 1 u ■•/ h>w<y?ymzi 

0 0g(7) (y^D^y^'l-^) Cu (PEt 3 ) . 

Sia*fiR£U f 0 0°c;P>S3 0 0*C£, #j&fcfi 

1 2 0°C^S2 5 0X:tCi^3<lfea^fc«BlftW« 

[ 0 0 9 3 ] 0IJ6 : ? yi/Xf-ycOft* 

JH3*l*. IM^I^i, 1 'J 7 F/KO^t>rt 
K l 0 0 g^Jf-9-^;^i<-^ • fyyxr-yZtts. . 

mmmmsmmtmzftmh. -e-x-8 o-c-cm 
fcznx* mu^wtmfflft&mztih. rib 

*Prt(c{±, '*3Kr^3i7aKl3&«fiqtL. <tiT2 0 0'C 
^jS7 0 0'Ct. jf»fc«6 0 0X:taBR$<ifc«R± 

<,z?y7ZTy®mmznz. 

[ 0 0 9 4 ] W7 : ^ib^ yftVMtm 

<7y*.y?yfoi,zioo gw<y?i/Xi-ji'7$;fyf 
ft^gHtRawrtfc^ass^ii. RjSfrtfcJi. ry* 

- 7^: if <0S^J**»tt -?-Cl-C'200 0 C7 1 jS700 
°Ct,z. JffJHcliS 0 0*Cfc:«RS<xfcaaLIifc:a^y 

[ 0 0 9 5 3 M8 : M-fW yi^AcOtt* 

i yv^ j±^mwmmm&u±. i<jv 

h >\soy<.y?y foizi oog^h^f/Kyy'W, 

Mt^KiRffiS'rttc^SiiS. RiE^i*l(;{i. 7>- 
t -7^: yeoafldPJjWWE L , * i T 1 0 0 'CJbM 7 0 
0°C(c. ffJBtU3 0 O^CiffiRStifefflRifcraft'f 

[ 0 0 9 6 ] «9 : *4ftti?)V3-*}J*<r>ttm 

Mzmztih. mmmm^m±. 1 y 

-t^rttl 0 0gcoK-fk^3 7"h^v- ■ i/'/Una^fc 
•^tf. ff20ffifnUR^ii^Hi(i. 1 »J 7 WKO^df-tf-y 
00 gOrh^xbdrv-x^y^tf. lulEIS^ 
^^* { ^£f5(c#3M§il. ZZX'8 OXlX'mtZix 
X. mSMfifclffiMKJ&FftlzffliZtil. Kmmz 
li. ISm^t'OiS-fra^ttL- -?-^t'2 0 0 c C^7 
0 ort, ffiS(c«i5 0 0*ct:jiJ*$*ife««±fc:^-f 
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[0097] 0IJ1 0 : by>i/X?CDA l 2 0 3 ¥-h& 

zomx-li. m l iz^tth Xolz. *2rffij&«p F E t 

Sy'N F E TO?- Mil*l 1 5 A l 2 0 3 

( ST I ) BHbfcS:**. ffi^ifcP? 4-^KBM5ft 

z t%< , ®s i ^ffia%a$*iT rotates i o„ 

N y l*«£;h., **>8L *fKH<OCVDTn-b^fc: 
iO. Al 2 O 3 S#lnm7bS10 0nm<75g3fc:ff* 

; t ^ < . b mffi^A i 2 o 3 ±t#*$na . 

[00 98] afefrifefcifcA ljOjfJfttWfcfttc, ft 
KKH&£ft(i, 1 U •/ WK^^yrti;: 1 0 3 g<D 
itxf-fox.mrs.y- ryyRtfi o gos^f-^x 
fforsyz-tts. wmmmm.^mmitmzwM^ 

tl. ZZX'SO'CX'^itZtlX. ?mtf9yX9 ■ V- 
WHfc^SHft jL-;U3£3£3:h.S . t it^-fomz 

it'oiwtatwspSL. zzx-A \ 2 o 3 m&2 o o°c-e 

[00 99] Ml 1 : byyitX9c0ZrO 2 y-hm 
RVN FEW- 1 5 £JB(frt4 Z r 0 2 

( ST I ) BHfcft***. fl!W>««#7 4-fo\tm%s 
«S i<0»«««#h?vy.X*a*I!it3ft.S 

-fo^9yX9 -.V-foHzWm.Zix. nQZW&fh 
ifcft<, US i «^ffi*M§fLT, EfifflKS i O 
,N,JB:WBJ£$*u *tf>ft. *^CVD7ntx(; 
'£*)Z r0 2 Jf#l nmJbMl 0 0 nmcOff ^(C#*$ 
ill). ftfc, *7X)\tf*ii/a.~fo^9yX9 ■ V-JUO 
9t2<r>*iS*-foi3m*ti* ZZX'M£ZMmt&Z 

[0100] *arat'J: 4 Z r 0 2 Ott*<7)fctf>fc:, ffif 
BJBHfi^flUi, 1 'J -v WKD^-tyflt 1 0 0 SCO 

m\^37'h^>- ■ itfon-^Ai^ts. mwmm& 
wmu&izWxkzti. zzx-swcx-mtztix. m 

%1?9yX9 ■ V-fo<F>\mmi^V i.-folzWvk^ft. 



0 2 &#4 0 0TTCft*3;h.4. 
[0 1 0 1 ] 0IJ1 2 : Yyy i JX9<F>7 1 -Y\Mfa<m 
ft 

ZVMXii. V 7 > : sX9cr>7 1 - MJWttSrtf 

^^^*^{««tt««5 l±£ffM$i"U ^-M^ 
«fc5 3±fcJBj£§;hsy-M|ffi5 2i:, ^-h«® 
5 2 0WHgfcJBj£S*lS 1 niy-V F H yn 
$ 5 4 i: y-Mtft5 3li, **ffiicj:"3# 

i^mf* 5 3 Off Sco±l 5 7 12 . H -y n° y h KiJPtM i: 
LTftfflU y-h«®5 2^#«orat. 

[0 10 2] Si0 2 . SiO 

i3=Sr8«tm. t 5 Srfct>, Ta 2 0 5 . Ti0 2 . Zr 
0 2s HfO !( A1 2 0 3 , La 2 0 3 , Y 2 0 3 . 4 -y HJ 

r^s^K-f -y h'J-7A, T^iyB^y^y. 
^l7v^y, y-fig-f '/h'JW, y^igy\7-^ 

rffl^fti. Jt*fclltt*^i5«3&»^«***i4. cflSMI 

<. «iif, mtrfoi-Tj&cDmmzmiixtimt^ 
y-^Anmx'h-otz*), M-ikitfoz-V&tmfr^y 
-v&couizmzt'cDimwmwcD^m^fcmx- 

X-fo-ytz*), Si0 2> SiO,N„ Si 3 N 4 , Zr 

o,, Hf0 2 , ai 2 o 3 , rfo$J*rm&. *r4m 
*rAW.yy9y. <8.\,mztit>cr>V-7£titeitF-7° 

titzi><DX'hz>. imtcy-vmmmi.. s i o x N y o 

Tit. A 1 2 0 3 , Z r0 2 ^fc(2Hf 0 2 04>ia«i:. 
tttt 5 3 rtO^*< 1 1 1 o<0««B3lb6t, Affile J: 
tt?:m-fbL. CVDifetiALDRiaPrttliJ^r. Wi 

[0 103] 06^111 3«. h 5 > ! J 
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ixhtyx? ■ v-)Vnx*m&WX''fthixh« 06fc& 
^X. »^«ffl^W-ri> (i«fc)S i 0 2 #«L& 
W yya^SKSOifiSai^k^S. 07X14. >-'J 
3 5 0 jMRffc&tfSfcSfiT . SiO, N y «**T 
«5 5fcLT#j£Sil6. 08X14. S-ft^^-^A 
tf>+ISMI 5 6 #**ffit«t 0 JKSS*i4 . ztumttss 
t/b^y' 3 - ? A&tPv*-? y « b5IBS^?I-& 
ftfcfflfflU friBS^^&8 0°CT'^fcL, 

*7>. n 2 o, H 2 o a Stuart. 4>*>fi£ai$rir 

«CTJ##£^fcm*raE#WC^X. Z rO 
2 JR£SiO I N,mJifc4 0 0TrC'tt2t"f6. 09X' 

"JJBjfcSfU. 010X14, #V!/>jaytfy-hW& 
52tlXimZtl&. 01 lflSHl 3X14. y-F 

3iu V-x/FWytm^frfcftX, 
*«$ft4 ,8<3W h»^f v Ttckltt 

[0 1 04] 01)1 3 : £J5Sy-F£ffl^4 

•ICWJX14, Wffi^Sy-bSrfflV^ (.7^^ 

CMOSS«[hIS£J4, *-S«U:fc:JB)«S*iS nffllKf. 
F 5 ( n f e t ) aiXpSWHft* 

vX? ( PFET) COMJjZ^tS. NFETtf LI 
J4, fflKl 0*>pS»*tt»#l 3_b£Jgj£S*u y- 

fm*; 1 5 icm^ns y- hm® 1 4 1 , y- f 

/KWyfHHU 6fc*-£tf. little, PFET*?1 
7 1 0 CO n HOTtt&W 1 81(:«^, y- 

Ft^m* 1 5±t»jasns y- bmm 1 9 1 , y- f 
us 1 9 comfflcDMmzter, tiujfti 1 *r*>p 

mttV-X/FW y««2 0 4:^*0. NFEW 
PFETffli, iSM/yfiHI2 l&yx^— 9-22 

frt>f$.Z „ NFE TSti 1 1 1 coy- MS 1 4 LX® 
#$r&JBt:{4. Al, Ag, Bi, Cd, Fe, Ga, 
Hf. I n, Mn, Nb, Y. Z r ISOf ZiXhCO^Mc 
Ztflsttih .NFE Ttcjff JSflr^ < 1 1 1 
#\ W, Mo. CrXtfCut^WtSft. y-h«ffi 
14£:JfMLXt <fcv\ PFET*?1 7<7)y-h*ffi 
1 9 i: LTllflJfc&SHcli. Ni, Pt, Be. Ir, 
Te, Re&XfRhUZtfts&tlh. P FETtJSPSFar 
'J?%<ti>im&mtf, W, Mo, Cr&tfCufc-& 
AftSii. y-h*ffil9£»iSUCiJ:K 
f?l]X14, NFET*/£liPFETB*. t^hh^-h 

«a 1 4 . y- fs® 1 9 , &tA*y- hill* 1 5 04- 

fc< b {> 1 J: OtJtfSft* . y- hR« 



»*>. 

[0 10 5] W14 : F^yi^^jjJc 
i^WCJi, 2Wffi* J #Sy- h SrfflV^S F yVi>X? 
£»j£*6fcttW£JBS;fiS. HI 4(4. NFE T$l£ 
PFETS:iftMR«i*F-«3S*^. Cl^dtWC 
(4. NFET&tfPFETj&«|i.— tf)pSare£K60± 
fciKKSit*. NFETS^6 1(4. Wfc6 OWpli 
«tt(S«LbfcJ&SS*u y-HM#6 4±KffM$*i 
4 y- MES 6 2 i: , y- Ktffl 6 2 «DSttri6|tf>Sffilfc: 

tf. R*fc» PFET*^-7 lWMieO^nl^x^ 
7 2±WFM$ftX, ^hl^ihfri&7 3tJ:9#8t£ 
it, y-h»««5 6 4±fc:»jSS*l*y-h«fi7 4 
t , y- Mttt7 4^PHBI<0fl|fiC»-jT»JSS*l6 1 

*ro p ssmttv -A/ K U>f y^«7 6 h fc-frtf. 
[0 1 06 ] 01 5BS024{4. S^WCM0S7o 
-O^Tfi&flrJBja^-y y^.^ 1 (?iJ**-ra5^»fffi0T-$) 
4. 01 5T14, Shl^y^li (ST I ) 7 3St/n 
^x^72££-f!»>-'J:?yg*£6 0#. pM««^« 
<^)-95tffM § il S . m 1 6 X14 , y- h 6 4 » 
t/-7X^yyji (CTtJfS i 3 N 4 ) 7 7*\ »K±t® 
y-MS«#:6 4(4. CT12T'^^J;^ 
ttSCJ;0ttf?WI4. 01 7T'<4. vxdfy 
^JB7 7rtfctiV^T, NFETy-MSffiS-tftaMi*: 
IBP*^«S*l.S. 018X14. NFETy-Ml6 
2jWg|fiS*i6. NFETy*-HM6 2i:LTffaF5r 
tt^tC{4. ^'Ji/'jny. W. Mo. T i . Cr,C 
u. Fe. Mn. Nb. V. Re. Pt. Ag. Bi. 
Cd, Fe. Ga. Hf. In. Mn. Y, Zr. ,1*1 

4*14. NFETy-h«ft6 2*«**ifet:J:"5ft«S 
*U>J:^. 01 9T14, -ft^MSf® (CMP) xr-y 
rift&fZ ii . *BS* fa Fffl'(l:S it 4 « 0 2 0 ASH 2 2 
T(4. 01 7^01 9X'^tltzXf"/7'f)K PFE 
T*?<^*<afcibfc»9SE3#l4. 02Ot'«4. 

^yymnuza^x. PFETy-htfflat-4» 

^KIfflP**»^$il4 . 02 1X14. PFETy-M 
ffi7 4jWBJ*Sil4. PFET<5Dy-hmffi7 4i:LX 
»ii^W4W4. ^'Ji/'J^y. N i . W. Mo. T 
i. Cr. Te. Cu. Pd. Pt. Be. Au. I 
r. Te. Rh. Ztl^cr, F-r^^(4#F-7^. 

a^JB***4*l4. PFETy-MW7 4 
*<«rffitJ:i5ft«Siit,J:^. 02 2X14. -fmSfeS 

9f e ( c m p ) x r y rtfmi s ix . mrnvw-mtz tl 

I. 023X14. NFETat/PFETW-tfL-WlKW 
LX , a3SfTa*3M»fi*ffl tTff*>ii4 . 02 4 X' 
(4. Z*-VW&7'B±A0>&t£* NFETSt^PFE 
T0)*ti?tl&ct IX V-X/ FW yffii^AM^ 
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(4. y- Msatxy- htmmt'co, &%<thi 

U CVDifcJiALDRJSFrtfctHvC, IMBffift& 

[ o i o 7 ] h i 5 : *i3 

-OWT14. **t6tJ: Df«§ixl.^< fc 1 1 

2t*S*iS J: 5(C. *Mi3yf>t«3 0_b 
fc. Ay 73 2 t-*gC:lM$il. 77^3 Hzi. 9 r- 

3 . ( gpstt* tt±j&mis&<7> ) ism* 3 4 . m/ 

'JT32, £9383 3. %mW34. &yTI35«ffi3 

[0 10 8] H2 57^02 9(4, nyr'y-f^Sg^ 
yyxcD 1 flfc^affl-BfiSia'ca* . H 2 5 

0 (4 ^ U n y£:£¥gft»1g , mtkl. is 'J 3 y«;&, 
GeiS, SiGeit. *fc«GaA sfflR, 3tr/flU 

<rmx?m&. mm&. &js, ^mmu. #7*. &m 

tt^fctf&tf^Ji&if-ca*. B2 6T14. 7*5 
iatfffiB<^y7 3 2*9Bj$3iU. 7°7^' 
W4(4, ^'Jy'JnV, W. Mo, Ti> Cr, Cuft 

116. ffiS^«AUT3 2(4. TaN, TaSiN, 
T i A 1 N. Ti SiN, TaWN, T i WN . T a A 
IN. NbN, ZrN, TaTiN, IrOj, Si 
C. TiPt, TiNPt. T i A 1 N - P t . Ru, 
RuOj, RuPt, Ru0 2 , WSi, Ti. TiS 

i. zix^cov-rttzimv-r^v i^u ay . $l 

V>(4A 1 . Pd. Ir, IrO„ Os, OsO„ Mo 
Si. TiSi. Re0 2l Ztlt><Q&&fo£ti\t2>m 

Ztiftl. H2 7T14. ]£31Bffi3 3j&gBj£$*U.. £ 
SHIffi3 3l4. Ni, Pd. Pt. Cu. Ag. Au. 
Ru, Ir, Rh. IrO„ RuO„ TaN, TaS 
iN. Ta, SrRuOj, LaSrCo0 3 , Ztl^CD 
F-T£*:(4#F-7°£#, m&fo^ *tlli§>m%if 

»«tm*»<9fltj£Sfl6. @2 8T(4, SHttt3 4 
iffffi&iih. I8mtt34l4, Si0 2 , SiO s Nj,. 
Si 3 N 4 ^, Ta 2 0 6 , Ti0 2 , Zr0 2 , Hf0 2 , 
Al 2 0 3 . La 2 0 3l Y 2 0 3 &^£BIg-fbtt, i<l<!> 
0££ , ft&ft * fc*i£*$r if ^)ffitO«MI*m*» 4>fl| 
Rg^ilSc !£H4, !Mft3 3#, ft^ABOsMr 

fttt*»4)fll«S<iTt* iv^. ZZZ'BIZ. Al. Ti. 
Zr, Hf , V, Nb. Ta. Cr. Mo. W. Cu£ 



ooBrtlRftttTfc 0 . A(4ift 1 ftSift 3 omnmM. 

A-Ay^i*. v>3yi£g. A7^h (hafnat 
e) . f- 7/U 5 y»>f -y MJ^A, 7^$y 

dbB(**H-7 , S*ifc4r>f R«i=5rif3&«*4ii4. H2 9T* 

{4. mumm3 isssmflB 5(4. #y 

Ni. Pd. Pt. Cu.Ag, Au. R 
u. I r. Rh. I rO„ RuO x . TaN. TaS i 
N. Ta. SrRu0 3 . LaSrCo0 3 , Ztlt>cr>F 

«4. y?7\ ^'ur. msamm, mmtb, &xmmmm 

[ o i o 9 3 M i 6 : M/yf-- ^yfy^^fS; 
»i«B**a*iitr, mams&M^y^- ayf/w 

m&fi*. aHR3 0±tbUy^- 3 yr'yif SrJttS 
•f-i.lM^'. H3lK*5it«. nyfy^Dfl^'S 
1R3 0rtK««Sfi, i*i*«r5^3 1 fctf-lTT*) 
0Bt:«ISt$n*. ElKliBmfttfilU (^ttSt«f|s) 

8 3^X^0 Whtll . S««4. y'j3 y^ 

le^i^-'Jnya^. Gell, S i GelS. 

GaAsifi, ttzim^mucomm. mmw. 
h. mmwwkm (■fttmnfo) 8 3(4. s io 2 . s 

iO x N y . Si 3 N 4 . ■ #7*. ^V^(4A1 

2 0 3 % f CO^ llilis H -7° $ tltz . * /i(4# K-7° 
S^(4^^l^c7)^«^t'0. ffK^STO 

u r« 3 2 . jggpmffii 3 3 . 3 
4 . m&mmm3 5 . aiffis^wf*js»«3 6mb 

7°7^"»4(4. ^'Jy'Jay, w. M 
o . T i . C r . C u %l'<m*<7)M®frt>®$LZtl. 
**aSrffl^Tf«fS*i#4. ffS^*A'i;7S3 2 
(4. TaN. TaSiN, Ti A 1 N. Ti SiN, T 
aWN. T i WN, TaAIN, NbN, ZrN, Ta 
TiN, Ir0 2 , SiC, TiPt, TiNPt, T 
iAIN-Pt, Ru, Ru0 2 , RuPt, Ru0 2 , 
WSi. Ti, Ti S i. ZiltiCOF-rttcimV- 
r^'Jy'Jny, gg^(4A 1, Pd, Ir. Ir 



O,, Os, OsO,!, MoSi, Ti S i , Re0 2 , 

i . Pd. Pt. Cu, A g , Au, Ru> Ir, R 
h.'lrO,, RuO x , TaN, TaSiN, Ta, S 
rRu0 3 , LaSrCo0 3 . ZtlbW-Tttzltft 

f&ztLi. mmtk 3 4 (iff mvimtfm^fs. o . zti 

^CliSiOz, SiO,N y> SisN^ Ta 2 0 5 , 
Ti0 2< Zr0 2 , Hf0 2s A1 ! 0 3> La 2 0 3 , Y 2 

T i , Zr, H f , V, Nb, Ta, Cr, Mo, W, 

1 1. i owifttH-fbttT* *) . Aim i TbmmniEco 

>W.x hnyf-^A. ^3>-KJfi, A7*-K f-? 

>f Igi^n^i^tW-f B88L SSfc*±»&* K-T 
3*ifc*-fB#firif#*a*i4. 5(4, *y 

y'Jny, Ni, Pd, Pt. Cu, Ag, Au, R 
u, Ir, Rh, I rO„, RuO x , TaN. TaSi 
N, Ta, SrRu0 3 . LaSrCo0 3 . Ztl^cOV 

fcoTi. * 3 J: ffM£«ftij£««3 

6(4. Si0 2 , SiO x N y , Si 3 N 4 , T i ON. A 
IN, S i N&tfT i N<5\ Ta 2 0 6 , Ti0 2 , Zr 
0 2 , Hf 0 2 , A 1 2 0 3 , La 2 0 3 , Y 2 0 3 &i:'O&JB 

imxttmzn&istfmRitzii. 3 yrywrnz-mz 

4. I6I8TOWIIW3 7UL Si0 2 , SiO„N y , Si 3 
N 4 , T i ON, A 1 N, Si N&l>'T i N-^, Ta 2 0 

5 , Ti0 2 , Zr0 2 , HfO;, A1 2 0 3 , La 2 0 3 , 
Y 2 0 8 $r£tf>A*Ifr{fc«L iitfe^A, fltettifctt 

*»4>«*3*U. illSf^S<*3 8(4, Si0 2 , SiO x 
N y , Si3N 4 ;Mi'Jy^7^. A 1 2 0 3 £i:' 

cD&mmmn v-r&tzim K-rateft. 



6) ^2 002-60944 (P2002-60 9B! 

111. WN, T i NifcJiTaNfcifT* 
4. &JWW8 2H1, A 1 , W, Mo, Ti , Crifc 

f4Cu, ^ft^K-7^£l4#h'-7'-££, 

$tz\±mtcmm^ , mfWhmmixz>. z<n 
mmmx-it. WN'urtm. gam. m& 

b*<o^< k (> io#. ttmiz* <oimztiz>. 
[01 10] mi 7 -.mmnjM 
zmxu, ttmzx *)mztih>y%< * t it** 
mmmfr&ts. fm®imm&tfffli$ti&. H3 

Iz^ZtiZ Xolz. R«fMI4 3rtfc:hU'yf-4iat^ 

*«Jt*^lSS*l.4. 1^*14 3(4, Si0 2 , Si 
O x N y , Si 3 N 4 , ^-fK»jy-^5X^ Al 2 Oji, , 

K^mw.im<DY-rttz^mv-rm^^ ' 

JS-fbS(4rvv— y^^(42fi^-7v-y • yu-txiz 
AO. S^(4UV^77^t/x-vf-y^'(cJ:0, 
- yfl:* <i * . 4 3 vrmztt , ^JB?i)i@e^ 

4 4AtX»H<iMi4 5*«fiPltU. BU#(4A 1 , W, M . 

0, Ti, Cr^ciiCu^, m&h&MiZtlbV) 

%m%t'?)im?)mmtt®frt>miRzti. a*is'i 0 

2 , SiO x N y , Si 3 N 4 , TAW)y • ^'5X^>, A 

lS4^(4C^^co^l=5:i:^fiS^gi«^A.M^ 
Ztll. H4T-(4. hl>>-?RWTtf. Ayr*m 

WN, Ti Ni^(4TaN^t'T$>0, iEH^JKi, A 

1, W, Mo, Ti£fcl4Cu. >in^^K-7°S^(4 

^F-r^, ^^(4^i^t'^ffis^«w 

BSo^< 1 1 1 o*«. *^ffi(2 X Oft«S*i* . 

to 1 1 13 *»BBJ4«ffc:, ffafrmtWtereiUTi* 

*SWB^ilB'XtJ f K 

H*»<9jfth.&ci:^<. ^mmmmmiza^x . m 

101 12] ibtoklX. ^9tWMAIizmxaT 

[0113] ( 1 ) ^JStt?grt(Cff 151, ?Wti7t(4??® 
S^4^< 1 1> lo^lfiiE-fk^Sr^tf, ffifRBma 

[UC^3] MR 1 j R 2 y Aj 

SrWL-, ^dt'M^Li, Na, K, Rb, Cs, F 
r. Be, Mg, Ti, Zr. Hf, Sc, Y, La, 
V, Nb, Ta, Cr. Mo, W, Mn. Re, Fe. 
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Ru, Os, Co. Rh, Ir. Ni, Pd, Pt , C 
u, Ag, Au, Zn, Cd, Hg, B, A 1 , Ga, 
In, Tl , Si. Ge, Sn, Pb, As. P. Sb 
»tf B i Z$ts7)V-yfrt>WRZiXh7tmX'fo*) , R 
•M/R 2 ***^^, 7;k*r;k 77k^x;k y^DT 
;Py-x/k 7'J-/k 7/k*-y. #/I/*;x;k 75 F, 
4 5F, tF'^'F. 'jy-fLft. -ho^;k xFU;U 
(nitryl) . 58|£&. (nitrile) . >\U>?y 

tf mm £ ni. . n-cr> z tz h ibs? 
x-h 0 , a#*x 7-fy. yi$&, 7 5 y , 7^ 
y, x^-t'y, x-x/k KlLft, -h'J/k JV-h 
U/k 7;k>-y, tK7yy, t°u^>. 

TXJfttv^, i"y7&a, y?nwy. 7 
/k?-;k *X7^yltf|;ft, T^'Jry, S^S? 

IS. 7^3-;k x-fvk 7/kfth\ ^Fy. 1L 
7x/-;k xxfvk 75y. T/^/l'-hy^k a 
ayyTObk^. yM-ftK-fbkm, f-^x-r;k T 
5y, vryKtM. ^y^ryi?JS. ^-^^ry|g^. 
^'Jn-yffl, - Fn7/Mr;k T>V^>vmWM. Ztz 

iiztiL,<DM-£mz'fc&. mia ( i ) fem^^M 

(3) Mfr'Li, Na. K. Rb. Cs. Fr. Be. 
Mg. Ti. Zr, Hf. Sc. Y. La. V. Nb. 
Ta. Cr. Mo. W. Mn, Re. Fe, Ru. 0 
s, Co. Rh. Ir. Ni. Pd. Pt. Cu. A 
g. Au. Zn. Cd. Hg. B. Al. Ga. In. 
Tl. Si. Ge. Sn. Pb.As. P. Sbttzlt 
B i X'fo 9 . R> tf*mimX fo *) . R 2 #*»ftft . 7 
yk^k 7/k^x;k y^nr;^^, 7'J-/k 7 
;kfy. #;ktf-;k 75 F, 4 5F, tF^'F, 'J 
y-ffctt, -NDyJk -h'J;l/ (nitryl) . l^tg. x 
FU^ (nitrile) . >\Q^flS|||, 7^'F, 7/k3* 
>-Ddf>-. i^'J;k t.tz\tt\ixh(r)J\uyyit. x 
>v^y\t. ztmi-Jimmfax-fo*). a#*x7 a 
y. 5yy|££. 7U-;k 75y, 7;kvy, x^-f 
y. x-r^k K-ffcft, xF'J;k -fyxFUvk 7)V 
T;^y. th*5» s en^y, g^S^ 
lt£», >--y7tSS. y^owy, 7 

;ka-yk *x7-r vwath. 7>i*VT'y. wmm& 
&tzii*x'h&. buIe ( i ) im^mmwMM&to, 

(4 ) M#L i. Na. K. Rb. Cs. Fr. Be. 
Ti. Zr. Hf. V. Nb. Ta. Cr. Mo. W. 
Mn. Re. Fe. Ru. Os. Co. Rh. Ir. N 



i. Pd. Cu. Ag. Au. Zn. Cd. Hg. B. 
Al. Ga. In. Tl. Si. Ge. Sn. Pb. A 
s. SbttzliB iX'fo*). Ri#C,-C 8 7;k J fA\ 
£ttiC 4 -C 12 iy?n7/^^T-&D . R 2 ***^ 
ft, 7)l*)V^ 7;k>-x;k j/y-n7yUy-x;k 7V- 
;k 7;P^y. #7kJ-*x/k 75 F. -f 5 F. t F'7iy 
F. 'Jy-ffcft, xbo>-;k XFU/I^ (nitryl) . 

XFU/P (nitrile) . ^n^y-ftft. Ty'H. 7 
/k^dfv. jyOdfv-. jy'J;k t^iiC^^^NOyy 

it. X/k*y-(L ^/i(iy--f^#ftT'J) , 9, A*%X 
7>fy. Buying. 7';-;k 75 y. 7;k^y. x 

-ffy. x-f^k Kitt), xF>J;k -fVxFU/k 
7/kry. 7;^y. hF7i». h-u^'y. SSffi* 

8S5Jtft£«k y^S^i 1 . y"/7Sl, iy^n7/k^ 
y. 7/ka-;k WJfV, ffi ' 

ffim&£tzu*x'&&. ffie ( i ) feiB<DHu!BiMi£ 

ft. 

(5) M^Li. Na. K. Rb. Cs. Fr. Be. 
Ti. Zr. Hf. V. Nb. Ta. Cr. Mo. W. 
Mn. Re. Fe. Ru. Os. Co, Rh, Ir, N 

i. Pd, Cu. Ag. Au. Zn, Cd, Hg, B, 
Al, Ga, In, Tl. Si, Ge, Sn. Pb, A 
s, SbttzlZB iX'fo*). R 1 *>'C 2 -C e 7;Py-x 
;k C 4 -C 12 jy?n7;k*x;k ^(iCg-C^'J 
-;kC£.9. R 2 ****^, 7;Mf;k 7/k^-xyk 
>-y*n?7;k>-x/k 7U-;k 7;^y, ^;u^x;k 
75 F. ^5F. hh'7y'K. 'Jytt. xFn^k 
-hVtU (nitryl) . JiKtS. ^h'J/l- (nitrile) . 
^ay'yim. 7>-'F. 7^3^^-. vQ^fiy. i/V 

;k ^/iUCiix^o^oy-'y-fl:. x^y-ft, ^fciiy- 
4«iftT-£>9, A*>'*X7-fy, siUyKtS. 7'J 
-;k 75 y, 7/usyy. xf-t'y, x-r^k ffi-ft 
ft, -MJ;K -fyxF'J;k 7/k^-y, 7;^y, t 

^, v"y7tflS. y^nW/, 7^3-;k 

<ywim. 7)v^^^y. mmiuztzteTkX'ht. 
Mie ( i ) ie«c^)HuiBE^?i^ft. 

(6) M#*Li. Na. K, Rb. Cs, Fr, Be, 
Ti, Zr. Hf. V. Nb, Ta, Cr. Mo. W. 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, N 
i, Pd, Cu, Ag, Au, Zn, Cd. Hg. B. 
Al, Ga, In, Tl, Si, Ge. Sn, Pb, A 
s , S b & fziZB i X fo 0 , R 1 tfXlV-K-lVX'fo 0 , 
WhhmttM. 7)V*)V 7/k>-x;k Sy^o7^y- 
x/k 7'J-;k 7)l*y, ^;k^-;k 75 F, A 5 
F, hF5Sy'F, 'J y\Wh. xFoyyk - h'J;K ni 
tryl) , ffijlglg. -YV)V (nitrile) , J\n?yit 
ft, 7>-'F, 7;l^3^fiy, ^DJf>-, >-'J;k £tzlic\ 
ix^WNo^y-ft, x;u*y-(L, 4fcfiy--<-fbl^frT' 

A^7^y, ayyK^, 7'y-;k 75 
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y. 7/kyy, x^-h>, x-f/k Ktt. -MJ 
/k ^fy-hu/i/, 7/k^y, 7/Mfy. hF5y>, 

T^Ur>. ffiK^clttT'ifel,, ItJie ( 1 ) IS 

(7) M#Li, Na, K, Rb, Cs, Fr, Be. 
Ti , Zr, Hf , V, Nb, Ta, Cr, Mo, W, 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, N 

i, Pd. Cu, Ag, Au,.Zn, Cd, Hg, B, 
A 1 , Ga, In, Tl, Si, Ge, Sn, Pb,A 
s, Sb^^liB iT'$>9, R^^TJla^^itzli^ 
n^T'&v, R 2 #vkliM, 7/Mr/k T)Vr- 
/k y;o7;^-/k 7U-/k 7/i^y, iuvtf— 
)V. 75 k ^5F, tF7y>', 'Jyfljft. -hny 
4,. " MJ;|/ (nitryl) , ffiKJg, -hV)U (nitril 
e) , AOy-'y-f^, 7S">\ 7/P3df>-. v-Q^fv, 

JivM ^I^ftfJ) 0 , a#** 7 * y , s yig&, 
7'J-/k rsy. 7/i^y, *f-tv, x-r/k 8E 
-ft^, -HJ/k -fV-MJ/k 7/k>-y, 7/Mfy. 

"P. V-/7&S, y;nW>, 7/U3-/k 

Bute ( i ) imcommmms.^. 

(8) MtfLi , Na, K, Rb, Cs, Fr, Be, 
Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, N 

i, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, 
Al, Ga, In, Tl, Si, Ge, Sn, Pb, A 
s, SbifcttB iT£>9, R 1 * i 75 KT& 0 , R 2 #* 
*^-ftft, 7/Mf/k 7/1^ -7k i^^o7;P^-;k 
7U-;k 7/1^ y, #/l/;K-/k 75 K, -fSF, h 
K5y'K, UWt!f%, -bOy/K "h'J^ (nitry 

1) , MS, -HJ/P (nitrile) , )\WrVim. 7 
^'K, 7/HJJf^, yn^fk y'J/k t/iti^ix^^ 

A^"*X7-f7, ffiyygttSs 7U-/k 75y, 7/u 
>-y, xf-by, x-r/k «Mfcft, -HJ/k 4V- 
HJ/k 7/k>-y, 7/kf-y. tK5y'k tu^y, 

exttxifcfttenL ^atR^H 1 . ky7isa, 

7/k>-y, 7/Un-/k *X7 4 yltfMk TA^'Jt 
y, EHKfflifcli*?**. frlE ( 1 ) ISIUcOBtrlBJ!^ 

( 9 ) siEi»ffi'(k^ite&«fk^s, 

[ifc#4] MR 1 , (PR 2 3 ) y A z 
£WL. CaWi, Zr, Hf, V, Nb, T 
a, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Pt, Cu, Agtfc 
fiAuT"J>v, RiRtfR** 1 **^ 7/1^/k 7/U 



y--;k y?n7;^-;K 7U-/k 7/l^y, 
tf-yk 7$h\ >f$F\ b K 7 x H , VXtilB* -h 
ny;k -HJ/U (nitryl) , ^M)/L- (nitr 

ile) , Aoyytt. 7y'F, TW^fk-yo^. 
y, i'V)VmfZKL><r»\X3 / fV\L X/k*y-ffc, ifc 

£>9, A#*A7 -ry, ffi'jy^Jg, 7U-/k 75 
y, 7/Pyy, x^b'y, x-f/k 8Mfc»L -MJ 
;k -fV-HJ/k 7/kry. 7/l^y. tF7y'y, 

S, y;n7;^y, 7/k3-/k ifcX7 4 VSMfcftl, 
y g 0 , RX/z > OX'fo *} , x + y =7C^MC0jg^ffiT' 

ft* . mi ( i ) imnimmm-s®!, 

(10) M#Li , Na, K, Rb, Cs, Fr, B 
e, Mg, Sc, Y, La, Ce, Pr, Nd, Sm, 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L 
u, Th, Pa, U, Ti, Zr, Hf, V, Nb, T 
a, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, A 
u, Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si, Ge, Sn, Pb, As, SbifctiBiTi) 
9, R^WST'ftO, R 2 rtvK»ft.tt, 7/Mr/k 7 
/kJr-/p, y?om-;K 7'J-^, 7/Mfy, i] 
7k-Krvk 75 H, -f5H, tK7y'H, D V\\M. - 
hok^k -MJ/P (nitryl) , -h'J;l/ (ni 
trile) , ad^>M!), 7v'F, 7^3^rv, >-d^ 

±t*i.*4 immwx'h o , aj5%x7 ^ > , nu yi§ 

<&. 7U-;k 75 y, 7^>-y, Xf-t'k, x-r 
/k R-ftft, -hU;k -^V-bU/k 7/i^f y, 7;l/ 

jfy, tK7ky, t'jyk ssfaaaK^^fli. * 

SlfcJHK ^-y7SS, y?oWy, 7^3 -;k 

friE ( i ) Mmnmmmm-swi. 

(11) M#Li, Na, K, Rb, Cs, Fr, B 
e, Mg, Sc, Y, La, Ce, Pr, Nd, Sm, 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L 
u, Th. Pa, U, Ti, Zr, Hf. V, Nb, T 
a, Cr. Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, A 
u, Zn. Cd, Hg. B. Al, Ga. In.TI, 
Si, Ge, Sn, Pb, As, S b ttziZB i X'h 
9, R^^Nnyy-fLttTftO. R 2 #>kSM, 7;Mr 
;k 7/1-7- -/k y7n7^-;k 7'J-/k 7)V* 
y, ^-K-/k 75 K, A 5 F, b h'7y'H. 'J Vit 
if55, - r n>-/k -b'J/Mnitryl) , HHS. ~F'J 
/Knitrile) , JwyyitWl. 7y'H. 7/P3dfx. 
i/nJf>-. yij/K ^/^(idii^^NQT-'y-ft. 
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vym&. 7'J-yk 75 y, 7;kv-y, xf-fy, x 
-r;k ffiftSi, -HJ/k v— b 'JyL-. 7;k>-y, 
7/Mfy, tH7^ fjy>, S5»1gS!lgt*fb£- 

-/k *x7<ywim. t/^'Jt>. mmmuit: 

tt*"C*6. B?IS ( 1 ) IBfc«fflHf4?g£fe. 

(12) M#L i , Na, K, Rb, Cs, Fr, B 
e. Mg> Sc, Y, La, Ce, Pr, Nd, Sm, 
Eu, Gd, Tb, Dy, Ho, Er, Tin, Yb, L 
u, Th, Pa, U, Ti, Zr, Hf, V, Nb, T 
a, Cr, Mo, W, Mn, Re, Fe, Ru, O s, 
Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, A 
u,Zn,Cd,Hg,B,AI,Ga, In, TI, 
Si, Ge, Sn, Pb, As, SbiitliB iX'h 

•9, R'A^U^fJ) 1 ), R 2 ^'**-fL^, 7/l^/k T 
;kJrx;k -/?nW-;K 7'J-/k 7;k*y, X? 
;kKx;k 75 F, 4 5F, tF^F, 'jy-fbtl, - 
hni//K -hy;P (nitryl) , IHKtg. ^hy^ (ni 
trile) , ;\n^'y-fb*, 7y>", 7^3dfjy, ^o^f 
x'J/k ifcteifl^Anv-'y-fb, x^y-ft, 
*£teyMfbi^ttT£>v, Atfftx? i y, 3fiU y® 
t§, 7'J-;k 7 5y, 7;k^y, xf-fy, x-r 
>k KflSHl. xhU;k 4VxF<J;k 7;k>-y, TfV 

*y, tK5y>, fjiyy, s^X&ftteft. ± 
v-y7ts«, -/^nr^y, 7;kn-/k 
<ymWk. 7;k¥Ufy, i£WI»B4fcU*-c 

buIb ( i ) ffl^mmsm&to. 

(13) Mjfp'P t X'fo *) , ffiiBffc£ft# ( is? y ? 
isJC-iV) Pt (7)V*iV) 3 X'%^t^otkftcr>T 
T", R'SV'R ! «itt, 7/I^/k 7;k^x/k is 
7uT)iy~)V* 7U-/k 7/k^y, #;ktfx,/k 7 
5F, -f 5F. tK5yF, Uy-fbifej, -fOy^, x 
FDA- (nitryl) , 51181, XF'J/P (nitrile) , ;\ 
Oy-'Wtft, 7^'F, 7/1^3^, .v-O^fv', ;y'J/k 

ttMZti^cv^vyyfc, xiv^yit. ££(iy--Hb 

mmWTfo y , A#*X7 4 y, Bl> yKig, 7'J — 
/k 7 5y, 7/k^y, 7>f-t'y, x-r;k 51-fbtt, 
xfda-, ^fyxhu/k 7;k>-y, 7/k>fy, tF? 
y'y, t'yy'y. SS^SiizM^, *»R4Hf. is 

7;k*f y-fy, 3KI3^*fc«#TAS. huIB 

( 1 ) mm^mmmmsm. 

(14) Wie^vStt?S^.HulB^< t i> l owfiig-fb^ 
fti 0 i>«v«TlWW-!», Huffi ( 1 ) fBfcOiffgE 

(15) l>FlB^?Sft»'c 5 . 12 7;k^yT$)l., mia 

( 2 ) imvmmWMHrm. 

(16) B?IE^?Sttffi^Mt'l^vgtt^03 0%WT 

vmamztts. mini) ifficDmmmnM-£m, 



(17) filS^Jn^J^jISDOfjigE^, ttdmiwco 
mmry? FTJ>I>*\ SvWX7 -r y, ffi'j yfg 
fa, 7D-;k 75 y, 7;i/v-y, xf-t'y, x-r 
;k fifrfb^, -h'J;K -fyxhu;k 7;k^-y, try 
iy>. mmm^t-^i. rF7tFo75-y, i>^)V 

y, 7;kn-/k *7.7>f yKtt, arX7;^y^# 

o^-7>^sjK§^i»ffic7)iefi^^T'$)i» , itiie 

(i6) \mmmm&&y>h. 

(is) mimm-tf*? j-iv, x? y-;k 

oAV-;k *^y^/-;k FU^f-;k7*y, v 
>f-;kx^-;kT5y, i/xf-;k><f-;k7$y, F'jxf- 
;kT5y,. ^f-;l/7Sy, i/'xf-;k7$y, t'XF'J 
^f-;u>-'jykr5y, 7^-7, xf-i^yi>'75y, 
7°ot°i^y^'75y, F'J^f-^x^-xf-i/y^S 
y, K'J7i^W7^ y, hiJxf;l/*X7-fk 
hUp<f-^*X7^y, 7U;k y?n^y^yiy, 
^y-ify, ifKy-fe'v > F;^xy, i/jw^^fv 
xy, j/^ot^y'xy, y^n\77 F Uxy, 
?o^j'f b7i>, ^5/f-l^y, f H7tKa77 
y, v^<f-;l/7f:;^7S F, ^ ^iVXlVfc* is F, If 
I87>;k PM, xf;KJftyi, ^<^y, x^y, 
x'yst/p f 3 z%ts?)i-TfrL>WfiiZtii> , hu 
ie ( 1 6 ) ieK<ofriE<i^?i^tt. 

(19) mtt&'&MbK mmmmtm. mmmit 

?KS, 7/U3-;k x-r;k 7;UrtF, 7"Fy, 
ic, 7x7-;k xxt;K 75 y, W^-h'J 
;k Any>MMS, v-^-fb^t**, ^x-x 
;k 75 y, yrymia. A^yrymu. ^itisry 
@gta, >-Urj-y?a, xho7;l^;k 7>l*)VWM 
t^, a^i^i^^Ft^A^S^^ix 1.20^1110^ 

mmt , «4t'BufB^vgtt?ic7) 3 0 %aT(omnm t *» 

f)IB7r^ FT'$)I.*\ ^v^^^.7 -f y, SU yg? 
tfi, 7U-;k 75 y, 7;kvy, xf-fy, x— f 
;k mdto. xFU^k -^yxFU;k 7>kv-y, t°U 
i^'y, aSS^b^*, rF5t Fo75y, y^f-/!^ 
*;PA75 F, ysSfltfH 1 , v--x7J£«, y?nW 
y, 7;k=?-/k *7,7^yK'fbft, &i>"7^y$:^ 
O^Vl^-7>A>^tR$iil)fi!!c7)i£C[^!il)T$>l» , ffiffi 
( 1 ) IB®^tulEJISS^!fto 

(20) 1ulB^Mi|*M^7-;k x^y-;k -fV7° 
o^v-yk ^^y^7-;k F'J^^-;k75y, 
^f-^X7^;l/75y, vxf-;^-f;kT5y, F'Jxf- 
/kT5y, ^^-;k7 5y, i/xf-;kT5y, h'XFU 

^f-yUv-'J^krsy, 7^-7, xfi/yy7Sv, 

To t° U y isT 5 y , F IM ^-^xf-zL-xf- ly y iy'7 5 

y, N'J7x-;^7-fy, f 'Jxf-/kf;x7-r y, 
F'J^<f-yk*X7^y, 7'J;k i/y-o^y^'xy, 
^y-b'y, xf-^y-^'y, F;i^xy, x^oA.df-^y 
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y, ^f-;^;ixA75H\ ^f";l/^;U*^^h\ it 
KT^k ftBL xfv^^ygg. *$y, x^y. 

MiE ( i 9 ) immmwMM^m. 

(21) HulE^vgtt^c 5 -c 12 ry^y^^0. 
^4Tl^v£tt^co3 0%WT^W'J^^. ftriSfi 

mwmwmmftm^. t tzimtmmiry? bv 
hht\ <&Wi*x7>fy. S'jyss^ 7'J-;k 7 
7;i^y. xf-t'y. x~f;k Kft*. -MJ 
;k ^/^fy/k 7;k>-y. try^y. s^c-ft^ 

ft. f K5tHn75y, y^^*;UjU7$ k 
l&H 1 . ^y7*g«. y^nr^y, 7Ao-7k * 
A7 >r yfgftft. &^7;^y^^O^>-7>^iMfK 

$*i6fis^ffifi['fb-&ftTfcs. Mia ( i ) iBa^frigs 

(22) fr^«HraffJ^^y-;U. x*/-;k A V7° 
u/V-/k MM^;U75y. V 

/^7Sy, ^\Xf-/kT$y. yXf;P7S.y, fXb'J 
>f^^'J;l/7$y, 7^-7, xfl/yy7Sy, 
rut^yyyjy, h y^^x^xf-i/yy'7? 
y. hU7xX;U;fvX7>f y. h'JXf/l/*X7>fy, 
>U^f-7l/*^7>r 7»J;k y?n^y?yxy, 
^y*fy. x^-/Ky-t£y. b^xy, y;o^ty 
xy, y?n^;^xy % Sy^u^vT^Mixy. $✓ 
?n^-?^f f7xy, ^yfi/y, f b7t Fn77 
y, y^fvi^vUA75k y>f;U;l/*^yH, ft 
iS7^;k ft®. xfvl^ifyBL .x^y. x^y N 
t°yyy. &t/PF 3 £Mr^-7^3^$;h.6, 
Mia (21) IB«^mWH«a^ft* 

(23) mm^< t «> i oc7)iuig^ft*\ y^^/p 

yXf/k, ifcli^M Y7>;l/-B, AUG 
a, I Asi^(iSb7K*M^ ; Me 2 A 1 H (N 
EtMe 2 ) ; S37>;l/7;l^yy ; ( M e 3 N ) A 1 H 
3 ; (EtMe 2 N) A1H 3 ; (Et 3 N)AlH 3 ;C 
PWH 2 ; Cp 2 MoH 2 ; MJ;*^;U-. MJxfvP 

MM77*>;1--. h'Jn7Dfc>-, MMVT 

ntvi/-. b'jnyf/i'-, kj^M-^y^-. a*: 

(ixfvUS^^-B. Al, Ga, In, AsiftJi 
Sb ; fh7^f/l-. f F7Xf;^, f b57xX 

^7t(irb7n7^-S i . Ti, Zi\ H 
f , Ge s Sn^fcJiPb ; y*xf-/l/-. 
^WiyWV7"f^-B, AU Ga, In.Asifc 

ft, C P . 7$ k s^f^TS Kifctir^F ; kj 
Xfvl/-. h>MV7^-. MfnrotT^-. kj 
^/7 B nh a ;l/-, kJn7'^;U-. S^tix^uy^f- 
/U-B. Al, Ga, In. A s & tzliS b b 'J> ^ 



7$y. yxf;Mf^7$y, S^^xf-;P7$ 
y, ifcJiMJxf-^TSv ; ^f-^-ifcJi^xf- 
/^-Zn, CdiftliHg; (*^yf;l/),Cr ; 
Et 3 Pb (^^yh^y) ;Cp 2 Me 2 Zr; (M 
eNC) 2 PtMe 2 ;CpIr(C 2 H 4 ) 2 ; »Cp 
-Co. Mo. Fe. Mn. Ni. Ru. V. Os. M 
gttzliC r ; fxxf-;i/<y-tfy ; t'x^y-fe'y-c 

o. MotfctiC r ; kj7xXy|/-B i ^ Sbttzli 
As ; h'Jh-^oy; kJ-XCp-Sc. Y. L 

a, Ce, Pr N N d . Sm. Eu. Gd, Tb. D 
y. Ho. E r . Tm. YbiftfiLu ;fh7Cp- 
Th. Pa. U. Np. Pu^^{iAmhU7.7U;M 
'Jy^A ; CpC r-(CO) 2 ; Cp 2 ZrMe 2 ; Cp 
CuPEt 3 ;CPIn;CpIr (y^n^^^y'X 
y) ;CpPd(7'JyU) ; CpGaMe 2 ; CpGa 
Et 2 ; (y^DMfy'xy) FeC0 3 ; (y^O^- 

h7Xy) FeC0 3 ; x^7xn-fey ; Cp 
Mn(CO) 3 ; ( l/9u+<r$ b Uxy ) Mo ( C 
O) 3 ; T 1 Cp ; Cp 2 WH 2 ; (^yfl/y) W (C 
0) 3 ;CpRe (CO) 3 ; CpRh (CO) 2 ; Ir 
(TV)V) 3 ; Pt (7U/U) 2 ; Cp I r(^n*? 
^*^y) ; [Ir (OMe) < ^U:*??*^:* 

y) ] 2 ; Ru (^^o^^^^y) (7'y/k 2 ; 

Ru 3 C0 12 ;Fe (CO) 5 ; Co 2 (CO) 8 ; Ru 
(CO) 3 (1. 3-y?n^fyXy) ;Os 3 CO 
12 ;Cr (CO) 6 ; CpCo (CO) 2 ;Mn 2 (C 
O) 10 ; CpMn (CO) 3 ; ( y^D^T? kJ X 
y)Mo (CO) 3 ;Mo (CO) 6 ;Ni (CO) 4 ; 
Re 2 (CO) 10 ;CpRe (CO) 3 ;CpRh (C 
O) 2 ; Ru 3 (CO) 12 ;W(CO) 6 ;CpV(C 
O ) 4 ; C F 3 C o ( C O ) 4 ; P t (CO) 2 (y?D^ 
; I r (CO) 2 (zs9u*9$*i?* 
y) ; (CO) 4 Fe [P (OCH 3 ) 3 ] ; (CO) 4 F 
e [N (CH 3 ) 3 ] ; Co NO (CO) 3 ; 7>*y. 
OCH (CF 3 ) 2 . OCMe 2 ( C F 3 ) . OCMe (C 
F 3 ) 2 . OS i (CH 3 ) 3 . OC (CH 3 ) 3 . OC (S 
iMe 3 ) 3 . &ti\±OC (CF 3 ) 3 Li. Na. K. R 

b. Cs. Fr. Cu. Ag. Au. Hg^fcJiTl ; 
rh^h^r;/. fF7iKy, Tbv4V7u#* 
is. fh77>^y, f b7$37>^y, Tb7^fV 
7>^y. f b70CH (CF 3 ) 2 . fb70CMe 2 

(CF 3 ) . f h50CMe ( C F 3 ) 2 . rh50C 
(CH 3 ) 3 .rh^0C(SiMe 3 ) 3 . f h^OC 
(CF 3 ) 3 *3tlifb70Si (CH 3 ) 3 Si.Ge. 
S n . P b . T i . Z r ^fcttH f ; VO ( A V 7 C P^ 
4f£/) 3 . b'J^V/P^y, h'J^27'h^y. h 
'Jn7'h^i/. b';-fV7>^£y. h'J^b^rfy. h 'J 
xf^fy, hUOCH (CF 3 ) 2 . h'JOCMe 2 (C 
F 3 ) . h'JOCMe (CF 3 ) 2 , h»JOC (C 
H 3 ) 3 . h'JOC (S iMe 3 ) 3 . hUOC (C 
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F 3 ) 3. ttiithV OS i (CH 3 ) 3 . B, Al, G 
a. In, P, AsttzltSb ; Et 3 Pb ( A V 7°n 
sittfi'K) ; CuPMe 3 ;fh7^ 
X (i^f-zl/TS/) , tY3^X (i/*+)V7$./) 
Ti, Zr, Hf , Si, Ge, S n ttz&P b ; i^'x 

Zi£-fL,tt ; t'X^f-/l/7*$ J7)Vis>mm : Me 2 

zn ( huxf-^r^y) 2 ; ^"xf-^rsy^^ 

X;?y-?-y ; h'jx (v.Xf-/l//*S/) *A7^y ; h 

7^J)T)Vi/V ; hUX (^f-;UTSy ) Xf-f 
y ; h VX\zX ( h IM^l/v-'J/U) x^t'<7A7$ 

H ; fx ( a* i->u7 s y ) ( mm f-^xf-^xf-i/ 

>^75y ) ; (CO) 4 Fe[N(C 

H 3 ) 3 ] ; Li, Na*!t(iKN ( S i Me 3 ) ; ^y 
? is* ^)VT ^J-9V9)V; ^xfvPT 5 7 f-^X 
X; Mti/'^f ^75 Vy^y^f V ; hVX : J* 

1-)VT$lJ (Hjyf;nfi/yy7$y) f-*y ; c 

pCu (PEt 3 ) ;CpCu (MJ7i-;l/*X7^ 
V) ; (313 rb^) CuPMe 3 ;Pt(P 
F 8 ) 4 ; N i (PF 8 ) 4 ; Cr (PF 3 ) 6 ; (Et 
3 P) 3 Mo<CO) 3 ; Ir(PF 3 ) 4 ;Ti (N0 3 ) 
4 ;Zr(N0 3 ) 4 ;Hf (N0 3 ) « ; S i (CH 3 ) 3 
(N0 8 ) ; RuNO (N0 3 ) 3 ; WR#y«>A; Sn 
(N0 3 ) 4 ; Co (N0 3 ) 3 ; VO (N0 3 ) 3 ; C rO 
2 (N0 3 ) 2 ;TiCl 4 ;ZnCl 2 ;ZrCl 4 ;Hf 
Cl 4 ;A]Cl 3 ;SiCl 4 ;GaCl 3 ;SnC 
l,;CoCl 3 ; yXf/l--, i^xf-zP-. afctti^ 
y/f/hAl, B, Ge, S i i^iiAsnayyft 
!fi!l; N (SiMe 3 ) 2 Li, NaifcUK : B (CH 2 
SiMe 3 ) 3 ; < (Me 3 Si) 2 N| 3 -B, Al, G 
aifcain; (Me 3 S i CH 2 ) 4 — T i , Zrttz 
tiHf ; ifcti {(Me 3 Si) 2 N} 2 -Zn,Cd£ 

lute ( i ) immmwMsm. 

T, 

file ( i ) imcr>mmmm^m^mm^m%it 
&mzmxi-z>XT'y7t. mtztifzmimmtyi'ge) 

(25) mimtm^m^m^mmx'hh. lute ( 2 
4 y tmmm. 

(26) uaftHRjEffj**, %fc%ixtzw&mwimt 

ti»l*KSA$iiS. luE ( 24 ) teSK<7)J-ft, 

(27) |fiiefluKE^iI^^rt^Bl)IEBulBft«2:m^-f 



ftlfL K-is-tiX^ SISIRJOTJ, Rtf^-is- fiXCD 

xK;vuxcr>\mmMzi. *) , KtassLhttMrtsx 

-f-yTt Sr#tf, huIB ( 2 4 ) fEf£O7jft 0 

(28) mB&mBUEm&axXL wwi t 
M&4ftM?b&* friE ( 24 ) sstowm. 

(29) mimjvPiWfcm. y t -$ yy ■ ^ 

mne < 2 8 > iEtt*>m 

(30) fiflEIHI»'l^ tfv'y, *, SilHbkSL 

£>ilffi$ixl> . fillE (28) KO«0*ffi. 

(31) MIESfl»'7y*:-7, tH?i;>. T^'ft 

7j<*, »3 7>yi-r $ y, >f vrnhvi/rs y, 
ti^mfr£b-££-£ts7')l>-?frt>mtiiZti&. ilufE 
(28) IE«O*a 0 

(32) mi / r4\\Ll$W>'7>. i/isyV. fuvi/y 

y, s^'j^rsy, m^^ivr-fymf^ti^com^ 

h-£Z'kts7')l—7frt>miR£ti&, iiiflE ( 2 8 ) lEfs 

(33) mimmz 3-i&±<vm%htfxcDx.K;vux 

tfxp^-i;- tfxx-h*). mz%\\coifxtfm7tm?h 
«ne(24)iett^*a. 

( 34 ) wiUmm 3H;Xkcr>m%ltfXcr)$a£sVUX 
CDis— }ry XlzmtXf BUfE#XiD 1 ^>ifi 

bu iBflti mmw^^nw^ titz wmm z , 
tixtf^-i;- fix-ch*). mzw\<r>fixtfmmx'h 
4. tuts ( 24 ) ieawxfrSc. 

(35) BulB*«Sr4olU±^^l>^X<7)3c5:^Vl^X 
o^-^yxtcffl-rxr'yrS:^^, fflE^'xco l 
B?IEIul^^^^^l:§ii/iB5IB«^-i-^, a*© 
tiAtfir*-it ■ fjxX'h *) , HfcafkO^^sBMCTJ-e* 

IE ( 1 ) IB«OHuigJIP?i^ft^^l:§n/cHugB%Mt 

fc-firtr^-ra^aiiRSii*. me ( 24 > nmox 

(36) BalE««2r4oW±^^4^X<7)^i:AVWX 
^)y-7-yx(:it^f'y7t^^, frlE^'xoio^" 

tfxWK-i?- a xx for*, mzw^isxifimmx-h 
is ( i ) im&mmM&^<n%\t$titzwmfa%h 

£tttM>-7frl>m3RZii&. MIE ( 24 ) tm<^t 

(37) mmMZ4^l;Xtc?>m%ltfXcr)3:5.^!UX 
(Dis-iryxizmtXTvyZ-kfr. MltfXC?) 1 -Oifi 

mimmMM&%^%itztitzmm$m*-%?i-. im 
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IB ( 1 ) IE»o«rira^^ftW^SWJ:i)WB«i*k 
££tr^-:ra»4>aiRS*i*, IJE ( 24 ) E»<9# 

So 

os) msas&te 5*?a±0m%i>#wxE/wz 
miiwmmm-smnmtz tun mwrnrnzt*- , win 

wstt . mile ( i ) ifflmmmm$m<r)%fcztitz 

is V 3 >ttmmW£b **tf ^-7>4>aJR3ix 

tmE ( 2 4 > Ea^^ra. 

(39) we^w, imtk. *» 

'j3yS&, GeSi, SiGeM, GaAsIl 

3*1* , WE ( 2 4 ) E»*>#ifc. 

(40) WEVF*?** h7yy'x^ > n yr , / 

5)E*<02rSc. : 

(41) s^mst, mmwmt. m^mmmt. && 

o*>«jS«*#, file ( 2 4 ) Ett*>;trffifc: J: 

(42) Iffi&SOfflGlfflfJIjP. S i 0 2 , S i O, N 

y , S i 3 N 4 , T i ON , A 1 N, SiN, T i N, T 
a 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 , A 1 2 0 3 , La 2 

0 3 , Y 2 0 3 , Ztl!>0)&&. a^ftifettin. W 

e ( 4 1 ) EK^a. 

(43) «rEBW*3&«9l««*WC*S , huE (41) 
Ea<o*i£. 

(44) WET*? /WW, -IfJ-zyay, w, Mo, 
Ti, cr, cu, RVztLbw-rtMmF-r 

4. ffifE (4 1 ) E»«0*i£. 

(4 5) ffiEWH^yr**. TaN, TaS i N, Ti 
A I N, TiSiN, TaWN. TiWN. TaAl 
N, NbN, ZrN. TaTiN. IrO„ Os, O 
sO,. MoSi, TiSi, Re0 2 , MtZtLkW 

r^ms^tih. ffE ( 4 1 ) imam. 

(46) fTEJSaSttS^. XV ~/V 3 y , N i , P d , 
Pt, Cu, Ag, Au, Ru. I r, Rh, Ir 
O,, TaN, TaSiN, Ta, SrRu0 3 , LaS 



rCo0 3 , AtfZtlbn F-Tttzim F-7'£&, 
(41) E*W>m 

( 4 7 ) fflEttttttflft*. Si0 2 , SiO x N y , Si 3 
N 4 , Ta 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 , Al 
2 0 3 , La 2 0 3 , Y 2 0 3 , ft&SSR&KHm 

r*^iM^§*l, ii"CB*«, A 1 , T i , Z r , H 
f , V, Nb, Ta, C r. Mo , W, Cu££*r/;U 

h'j?&<bt>i mmm* yc* 9 , fflgfflOk 
j-fyMxhvyj-VA. ■ A*y>7A, y/l^ayS^ 
Hnyf>A • A'J<7A, ^-^Aifc^Fnyf-^A 
• A'J »?A, f-*VRIB. -y h 'J ^A, 7 

;i-$y®5>y?y, f-^^Bi^a-^ift, ^y^;p 
oyfW, ^-^yKt'x^x, ^-^K^y^y, ^-^ 

(i^K-7-£&, &lN - ^«^^tf2?>-7-!f)^ 
StR^til. , tulE ( 4 1 ) E*W)*i£. 

(48) nEnanns^. j u 3 y , n i , p d , 

Pt, Cu, Ag, Au, Ru, Ir, Rh, Ir 
O,, TaN, TaSiN, Ta, SrRu0 3 , LaS 

rCoo 3 , m/ztihcn H-rifctt^ F-r^, 
a^%, &tzmmz-%ts7)v-?frL>mmtih . m 

E ( 4 1 ) Ett*)#8;. 

(49) »«fMirtcx vf-y/s*ut hi^yf-st/^' 
t, mmmm<n^tc< 1 1 1 o^ffl^s^^-, he 

(24) E»«)*8cfc: J 

( 5 0 ) B5Ei$B#«# { , Si0 2 , SiO„N y , Si 3 

n 4 , T^)y- *7^, &mmm. a i 2 o 3 , a 

m%%tsy>l-7frt>'fflRZtll , HUE (49) EttO 

(51) ilfififW^JTWM, WN, T i N, Ta 
N, Si0 2 , SiO,N y , Si 3 N 4 , *4W)y-if 

yx, &mmm. a i 2 o 3 , •Rxfz.ixknv-rtt: 

«i^F-7'^, a^», at/^lSr-^0^-7 0 *^ 
««3*l4 , mflB ( 4 9 ) EUfcnm 

(52) WESiBfm^. #U ^ U 3 y, A 1 , W, m 
o, Ti, Cr, Cu, RI/RO'ZtlkCOV-y'ttzlt 

#f-7'£&, aurft, mmi^y>v-rti^m 

RZtil* buE (49) E*W>#a. 

(53) y-^2iVFU-f yffi^t , 1JEV-^««i: 
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(54) friay- hi^m*v sio 2< s i o x N y , 

Si 3 N 4 ,Ta 2 0 6 , T i 0 2 , Z r0 2 , Hf0 2 , A 

i 2 o 3 , La 2 o 3 , y 2 o 3 , n&g^wmtm. n& 

-7°*>£>ilJK§ft, i^T'B*\ Al, Ti, Zr, H 

f , V, Nb. T a , Cr, Mo, W, Cu *Sts7')V 

4 *Kr < fc i 1 oc^tJn^ f-* y-c* 0 . MIBIM 
#>\ f^yl^hnyf)i* -Ay^A, j^sylgx 

f-^yi^B, 7;u$ylH >y hy<?A, 7 

igt'.*-?;*. ■ .xhnyf-^A, ^7l!t'xvx • xb 
oyf-^A, ^^yWdx^x, *r4Myy?y. *r<\- 
m-yhVVJ*. tr4W\y-*?J>. *r4WJ)Vi-*j 

srcsfti., mie ( 5 3 ) iE»<o*ffi. 

(55) in ay- M«^'2-piii±coa*^^$ix 

ffiiiE ( 5 3 ) Ettra^ffi. 

(56) friay- hmmt\ s^y ny, ai, a 

g, Bi. Cd, Fe, Ga, Hf, In, Mn. N 
b, Y, Zr, N i , Pt, Be, I r , Te, Re , 
Rh, W, Mo, Cr, Fe, Pd, Au, Rh, T 
i, Cr, Cu, RVZiltzOV-T&MmV-y'-S 

«ne ( 5 3 ) iEmw^„ 

CHI] #-»R±K: P F E TXtfN F E T*^ OPtfr 

l>»WHISSOKifflllT$)l» . 

[02 3 m®m>T>vcrMmmx'foh. 

[03 ] *«MiEH^iS^WfflHT'J,^« 

CH4 ] tsmmtowmmmmehh. 

[06 ] ffimm*tt*yV-3VW6L5 0imSi%1x 

Yyyi/xtmmi^wmmx-hh. 
1 m 7 ] >- y a y a* 5 0 #iHfc&tfSfc$ jit , s i 

[08 ] W&iVO -*72><?)*mm5 6 i 0 

[ 09 ] ±1 5 7 #Z r 0 2 HH^T5X-7M^MM 

[01 0] jtf'JS/'JrjjoW-MtffiS 2fc LTtt*S 



[01 1 ] y-wmf&ztiz. byyisxtmrnz 

[012] Wmm&tffThtl. X^-^-5 8#ffM£ 
til., b5>^^£7)ffM^-rBrffi0T*-l.. 
[013] v-x/Y)/A yfr&MifftotiX* 

[014] h^y^^BfiiHT**. 

[01 5] mhUy^m. (ST I ) 7 3Sl/n-)x^ 

7 2 t^rt 4 ^ y 3 y w& 6 0 *\ p s^ms&o-gE 

4. 

[0163 7-hwmm4mf-?x*y?m mta 

Si 8 N,) 7 7*qHR±K»jSS*ifc, h7yy^W ' 
[01 7] •7X^y^M7 7mzn^X. NFETy- 

[018] NFETy~MBft6 2**»B6$it6, h5 
[019] ft^ffiffiBfis (CMP ) DSIfr'fM 
[02 0] VX^fy^)17 7rtt±>^T, PFETy- 

m^^mmmx'hi. 

[02 1] PFETy-hSffi7 4*«$iXl», 

y ? oBm^mmmx'fo & . 

[022] ft^flMffiffa ( cmp ) (c«k Diirat 

[02 3] NFETaVPFET<0*ilWH2J*Lr, 

[024] ^-^7nt^tf)ft(C , N F E T&tf 
PFET£7)-?-ft<eiUe*fLT, V-*/KM>1TS&* 

Kffi0T"$>&, 

[025] bU>?-£^rtS£«3 02WBj£3fl*. « 

[026] ?77'tt® 3 1 &t>'ttS<7)M' U 73 2 *W 
SiiS. Slnyry^ffM&^BIrffi0-C'S>4„ 
[02 7] JggreH3 3*«$ti4, Slayfn 

[028] mm* 3 4 <i & , sub 3 yfyt« 
B&LZ*i-wmmx'fo&. 

[029] na5m®3 5*«$ixi», miayry-t 

<7)rM*7fi?mmmx'$>&. 

[03 0] Mifejitfta^k^^tifcJiM^Jiwifo 

[03 l ] huyf - • nyrytf<7)|*JTffi0T-$)l>. 



(34) 52002-60944 (P2002-60 9B 



10, 30 mm 

13, 5 1 plifttli (p^x^) 

14. 5 2, 6 2, 7 4 Mtffi 
1 5, 5 3, 64 y-H»«tt 

1 6, 54, 6 5 nSV-.X/'KMy 
18,72 nS»«tt«W (n^x^) 

2 0, 7 6 pSV-A/b'W>H$ 
2 1,73 BM^y-HM! 

2 2, 5 8 X^.— f 

3 1 7°7^ 
3 2 A'UT 

3 3 Sg|5«® 
3 4 fttftl 

35 mmm. 

3 6 SKftflM 



[an 




3 7 t&RTOMM 

3 8 ffnstvfMi 

4 1 l-py-?- 

4 2 A*-fT 
4 3,4 5 R«fM 
4 4 &K8fflBXk 
4 6 A*>J7*ffi 

4 7 £«[&fl( 

5 0, 6 0 y'j3Vli 
5 5 Til 

5 6 

57 ±1 

7 7 V^^f-y^'l 

si wmam 

8 2 

8 3 srottgigi ( ) 

[02] 




[03] 



[04] 



(3 5) IJ20 0 2 



-60944 (P2002-60 9B! 



[05] [16] 




[01 1] 

[0123 




(36) ^2002-60944 (P2002-60 9H! 



[013] [HI 4 3 




(37) B2 002-60944 (P2 0 02-60 9B 




(38) B2 002-60944 (P2002-60 9B! 



(51)Int.C1.7 

H 0 1 L 21/285 
21/31 
21/768 
21/822 
21/8238 
27/04 
27/092 
29/78 



F I 

H0 1L 21/285 
21/31 
21/90 
29/78 
27/08 
27/04 



B 
A 

30 1G 
32 ID 
C 



(##) 
C 5F048 
5F1 03 
5F140 



^^^^1110567. ~^-B-?>Ma 
10 

(72)^j* ■ ry • 



F^-A(##) 4K030 AA06 AA11 AA13 AA14 BA01 

BA02 BA05 BA10 BA20 BA22 

BA38 BA42 BA43 BA48 CA04 

CA06 CA07 EA01 FA10 LAI 5 

4M104 BB01 BB02 BB04 BB05 BB06 

BB08 BB13 BB14 BB16 BB18 

BB32 CC05 DD45 EE03 EE12 

EE16 EE17 GG09 GG10 GG14 

5F033 HH08 HH11 HH18 HH19 HH20 

HH32 HH33 HH34 JJ08 JJ11 

JJ18 JJ19 JJ20 JJ32 JJ33 

JJ34 KK08 KK12 KK17 KK18 

KK19 KK20 MM01 MM02 MM12 

MM13 NN06 NN07 PP06 RR03 

RR04 RR06 RR08 RR14 SS11 

5F038 AC05 AC10 AC16 E220 

5F045 AA03 AA15 AB03 AB31 AC01 

AC02 AC07 AF01 AF07 AF10 

CA01 CA05 CA09 CB05 CB10 
DC63 

5F048 AC03 BB04 BB09 BB11 BB13 
BG14 

5F103 AA04 DD16 DD27 DD28 HH03 

HH04 HH05 LL01 LL07 LL11 
LL14 

5F140 AB03 BD02 BD04 BD05 BD07 

BD09 BD11 BD12 BE10 BF01 

BF05 BF06 BF07 BG08 BG28 

BH15 CB01 CB04 CB08 CE07 



